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Annual Report of Monitoring at Morrill, Kansas, in 2012 

 
1  Introduction and Background 

Carbon tetrachloride contamination in groundwater at Morrill, Kansas, was initially 

identified in 1985 during statewide testing of public water supply wells for volatile organic 

compounds (VOCs). High levels of nitrate were also present in the public water supply wells. 

The city of Morrill is located in Brown County in the northeastern corner of the state, about 7 mi 

east of Sabetha (Figure 1.1). The population of Morrill as of the 2010 Census was approximately 

230 (down from 277 in 2000). All residents of Morrill now obtain their drinking water from the 

Sabetha municipal water system via a pipeline constructed in 1991.  

From 1922 to 1991, eight different public water supply wells served the Morrill 

municipal system. Because of poor water quality, use of the public wells was discontinued over 

time. The water quality problems included high nitrate levels attributed to numerous animal 

feeding operations in the vicinity and application of fertilizer to surrounding agricultural lands, 

as well as naturally occurring excessive hardness and elevated iron, sulfate, and total dissolved 

solids concentrations above acceptable levels for potable water supply. At the recommendation 

of the Kansas Department of Health and Environment (KDHE 1989), use of local groundwater 

by the city of Morrill as a public municipal water supply was terminated in 1991 because of the 

high nitrate levels and poor water quality. Public water was subsequently obtained from the 

Sabetha municipal water system. 

Investigations of the carbon tetrachloride and nitrate contamination by the KDHE in 

1989, 1994, and 1996 (KDHE 1989; GeoCore 1994a-d, 1996) identified a localized plume of 

carbon tetrachloride in groundwater extending downgradient from a grain storage facility in the 

northwestern section of Morrill. No localized source of nitrate contamination was identified. The 

identified grain storage facility was operated by the Commodity Credit Corporation (CCC), an 

agency of the U.S. Department of Agriculture (USDA), from 1950 to 1971. After termination of 

the CCC/USDA grain storage operations in 1971, the property and existing grain bins continued 

to be used for private grain storage, up to the present time. Prior to 1986, commercial grain 

fumigants containing carbon tetrachloride were commonly used by the CCC/USDA, as well as 

private and commercial grain storage operations, to preserve grain. 
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Because the identified carbon tetrachloride contamination in groundwater could 

potentially be linked, in part, to historical use of carbon tetrachloride-based fumigants at its 

former facility, in 2003 the CCC/USDA assumed responsibility for the site investigation of the 

carbon tetrachloride contamination. The CCC/USDA involvement began with development and 

implementation of a work plan for a Phase I expedited site characterization (Argonne 2003). 

That investigation and subsequent investigations (Argonne 2004, 2005a) were performed by the 

Environmental Science Division of Argonne National Laboratory.  

The initial investigation by the CCC/USDA in 2003 determined that soils at the former 

facility were not impacted by grain fumigation activities. Neither carbon tetrachloride nor 

chloroform (the primary degradation product of carbon tetrachloride) was detected in near-

surface soils or in subsurface soils collected to bedrock. Because no identifiable human health 

risk was associated with either carbon tetrachloride or chloroform in shallow soils, the 

conclusion was that no further threat of contamination to groundwater was present.  

In September 2005, the CCC/USDA initiated periodic sampling of groundwater, in 

accord with a program (Argonne 2005b) approved by the KDHE (2005), to monitor carbon 

tetrachloride concentrations in the groundwater. 

Under the KDHE-approved monitoring plan (Argonne 2005b), groundwater was sampled 

twice yearly for VOCs analyses through 2011. During the initial 2 yr of monitoring, analysis for 

selected geochemical parameters was also conducted to aid in the evaluation of possible natural 

contaminant degradation (reductive dechlorination) processes in the subsurface environment. 

Consistently low levels of dissolved oxygen (DO) and oxidation-reduction potential (ORP) at 

monitoring well MW1D (in the deepest portion of the contaminated aquifer) and the presence of 

chloroform (the primary degradation product of carbon tetrachloride) suggested that some degree 

of reductive dechlorination was occurring. 

High carbon tetrachloride concentrations in groundwater (maximum 390 µg/L in a 

sample collected from monitoring well MW3S — located on the former CCC/USDA property — 

in 1995 [GeoCore 1996]) have declined significantly during long-term monitoring conducted 

initially by the KDHE and currently by the CCC/USDA. The present maximum levels of 

< 60 µg/L confirm that no continuing soil source remains at the former CCC/USDA facility. 

Nevertheless, carbon tetrachloride concentrations exceeding the KDHE Tier 2 risk-based 

screening level (RBSL) of 5.0 µg/L remain. 
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The analytical results for groundwater sampling events at Morrill in 2005-2011 were 

documented previously (Argonne 2006, 2007a,b, 2008a,b, 2009, 2010, 2011, 2012). Those 

results consistently demonstrated the presence of carbon tetrachloride contamination, at 

concentrations exceeding the RBSL of 5.0 g/L, in a groundwater plume extending southward 

from the former CCC/USDA facility, toward Terrapin Creek at the southern edge of the town.  

Terrapin Creek is identified by the KDHE (2001) as tributary segment 308 to Walnut 

Creek, which in turn is located in the Big Nemaha Subbasin of the Missouri Basin. Walnut Creek 

is classified by the KDHE (2001) as impaired because of high levels of fecal coliform bacteria. 

Prevention of further degradation of Terrapin Creek by carbon tetrachloride is the regulatory 

driver for ongoing monitoring of the carbon tetrachloride plume (KDHE 2007). No trend of 

increasing carbon tetrachloride concentrations near the creek has been indicated. 

In 2006, the CCC/USDA recommended expansion of the approved monitoring program 

to include the collection and analysis of surface water samples along Terrapin Creek (Argonne 

2007a). At the request of the KDHE (2007), locations for both surface water and shallow 

sediment sampling were discussed with the KDHE in January 2007. An addendum to the 

existing monitoring plan (Appendix A in the report of 2009 monitoring [Argonne 2010]) and a 

standard operating procedure for sediment sampling (SOP AGEM-15; Appendix B in Argonne 

2010) were submitted to the KDHE on the basis of these discussions and were subsequently 

approved (KDHE 2008b). To supplement the original scope of the monitoring, in 2007-2011 

Argonne also sampled natural vegetation at locations in the contaminant plume and along 

Terrapin Creek for VOCs analyses.  

In August 2010, indoor air sampling was conducted at seven residences, one church, and 

one business overlying the contaminant plume to evaluate the potential for vapor intrusion. 

Carbon tetrachloride contamination was not detected. 

At the recommendation of the CCC/USDA (Argonne 2012), the KDHE (2012) approved 

an annual monitoring schedule and also approved discontinuation of vegetation sampling. The 

March 2012 groundwater and surface water/sediment sampling events reported here were 

conducted in accord with the monitoring plan (Argonne 2005b) and the addendum to that plan 

(Appendix A in Argonne 2010). Groundwater sampling occurs in a network of 12 monitoring 

wells and 3 private wells, at locations approved by the KDHE (2008b). In addition, since 2008, 
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overflow from the Grimm irrigation well (installed in 2008 just south of Terrapin Creek) has also 

been sampled.  
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FIGURE 1.1  Location of Brown County and Morrill, Kansas. 
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2  Sample Collection and Analysis Activities 

 
2.1  Measurement of Groundwater Levels 

Data recorders currently installed in wells MW1S-MW4S and MW6S-MW8S are 

gathering long-term data on the groundwater elevation and gradient at Morrill in order to 

evaluate daily to seasonal variation. In addition, to calibrate the long-term data and to define the 

potentiometric surface, depths to groundwater and total well depths from the tops of the well 

casings are measured periodically in conjunction with the data recorder downloads, as well as 

during each groundwater sampling event, with an accuracy of  0.01 ft. 

During the current reporting period, the data recorders were downloaded and water levels 

were measured manually on January 5, 2012, and August 1, 2012. Similarly, data records were 

downloaded, and water levels were measured manually on February 18, 2013, after the end of 

the current reporting period. The February 2013 results are of interest and are reported here 

because they illustrate water level recovery after a decrease during summer 2012. Water levels 

were also measured manually in all monitoring wells during the sampling event on March 27-29, 

2012.  

The groundwater level data are discussed in Section 3.1. 

 
2.2  Monitoring Well and Private Well Sampling and Analyses  

Monitoring wells MW1D and MW1S-MW11S and the Stone, Isch, and Rilinger private 

wells (Figure 2.1) were sampled on March 27-29, 2012.  

Samples were collected from monitoring wells by using a low-flow bladder pump. After 

measurement of water levels, each monitoring point was purged of a small volume, in accord 

with U.S. Environmental Protection Agency (EPA) procedure EPA/540/S-95/504 (Puls and 

Barcelona 1996; Yeskis and Zavala 2002) and the equipment manufacturers’ instructions. Field 

measurements of temperature, pH, conductivity, DO, and ORP were taken during purging until 

the measurements stabilized. Field measurements of iron(II) were made as outlined in the 

monitoring plan (Argonne 2005b), in accord with procedures in the Master Work Plan (Argonne 

2002). Samples from the Isch and Rilinger private wells were collected after a 5-min purge with 
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the dedicated pump. The sample from the Stone private well was collected after purging of the 

well by bailing.  

Prior sampling at well MW1S, which is located near the center of the contaminant plume 

and is screened over a 40-ft interval, has indicated that a representative sample is not collected 

by the low-flow sampling procedure. Therefore, since 2008 the well has also been sampled 

periodically after purging of three well volumes. This comparison sampling is discussed further 

in Section 3.4. 

The sequence of activities during the 2012 sampling event is summarized in Appendix A, 

Table A.1.  

Groundwater samples for VOCs analyses were collected in appropriate laboratory 

containers, labeled, packaged, and chilled to 4C by placement in ice-filled coolers. The samples 

were shipped overnight to the Applied Geosciences and Environmental Management (AGEM) 

Laboratory at Argonne for VOCs analyses with EPA Method 524.2 (EPA 1995). Separate 

aliquots of selected samples (chosen in the field) were shipped to TestAmerica Laboratories, 

Inc., South Burlington, Vermont, for verification VOCs analysis. 

The groundwater analysis results are presented and discussed in Section 3.2. 

 
2.3  Surface Water and Sediment Sampling and Analyses 

At the direction of the KDHE (2007), surface water samples and corresponding samples 

of the underlying shallow sediments in the creek bed are routinely collected for VOCs analyses 

at five locations along Terrapin Creek (Figure 2.2), as outlined in the monitoring plan addendum 

(Appendix A in Argonne 2010). The sampling is conducted in accord with procedures in the 

Master Work Plan (Argonne 2002) and SOP AGEM-15 (Appendix B in Argonne 2010). Surface 

water flow in Terrapin Creek south of Morrill originates at the outfall from an earthen dam and 

retention pond approximately 1,900 ft southwest of the former CCC/USDA facility (Figure 2.2). 

Surface water and sediment sampling location SMB, which is directly downstream from this 

outfall, is believed to lie upgradient, or cross-gradient, to groundwater flow (and hence possible 

contaminant migration) from the vicinity of the former CCC/USDA facility. (See Section 3.1.) 

Sampling locations SM1-SM4 were selected to lie downgradient and downstream from the 
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carbon tetrachloride detections identified previously at MW8S and elsewhere in the monitoring 

well network. 

During the 2012 monitoring event, samples of surface water were collected in appropriate 

containers, labeled, preserved at 4C, and shipped overnight to the AGEM Laboratory for VOCs 

analyses with EPA Method 524.2 (EPA 1995). Samples of the shallow creek bed sediments were 

collected by scooping the materials directly into appropriate laboratory containers. The samples 

were labeled, preserved on dry ice, and shipped to the AGEM Laboratory for sample preparation 

and VOCs analyses with modified EPA Methods 5030B and 8260B.  

The surface water and sediment analysis results are presented and discussed in 

Section 3.3.  

 
2.4  Vegetation Sampling and Analyses 

In 2007-2011, vegetation samples were collected at locations in the contaminant plume 

and along Terrapin Creek and its tributaries south and southwest of the former CCC/USDA 

facility. The locations were selected along the direction of groundwater flow from the former 

facility. Vegetation samples were collected at 18 locations in July 2007 (Argonne 2008a), at 25 

locations in July 2008 (Argonne 2009), and at 22 locations in August 2009 (Argonne 2010). In 

July 2010 and July 2011, branch tissue samples were collected at 42 locations from mature ash, 

cottonwood, elm, hackberry, juniper, maple, mulberry, oak, Osage orange, pear, pine, walnut, 

and willow trees (Argonne 2011, 2012).  

Sporadic detections of carbon tetrachloride at trace levels in vegetation samples over time 

confirmed uptake of carbon tetrachloride in the tree tissues, but declining concentrations in the 

groundwater precluded identification of a trend in the vegetation results. With the approval of the 

KDHE (2012), sampling of native vegetation has been terminated as part of the overall 

monitoring program. 

 
2.5  Handling and Disposal of Investigation-Derived Waste 

The water generated as potentially contaminated investigation-derived waste was 

containerized on-site. The accumulated purge water was sampled on October 22, 2012 (along 
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with wastewaters from several other CCC/USDA sites in Kansas), and analyzed by Pace 

Analytical Services, Inc., Lenexa, Kansas, on October 26, 2012, for carbon tetrachloride with 

EPA Method 5030/8260, for ethylene dibromide with EPA Method 504.1, and for nitrate/nitrite 

nitrogen with EPA Method 353.2. The target compounds were not detected. The laboratory 

results are in Supplement 1, on the compact disc (CD) inside the back cover of this report. The 

water was delivered on November 2, 2012 (together with purge water from several other 

CCC/USDA investigation sites in Kansas), for disposal at the Sabetha publicly owned 

wastewater treatment plant. Documentation for the disposal is also in Supplement 1. 

 
2.6  Quality Control for Sample Collection, Handling, and Analysis 

The quality control/quality assurance procedures followed during the 2012 monitoring 

events are described in detail in the Master Work Plan (Argonne 2002) and SOP AGEM-15 

(Appendix B in Argonne 2010). These procedures are summarized as follows:  

 Sample collection and handling activities were monitored by the 

documentation of samples as they were collected and the use of chain-of-

custody forms and custody seals to ensure sample integrity during handling 

and shipment. 

 Samples designated for VOCs analyses were received with custody seals 

intact and at the appropriate preservation temperature. All samples were 

analyzed within the required holding times. 

 Quality control samples (field blanks, equipment rinsates, and trip blanks) 

collected to monitor sample collection and handling activities were free of 

carbon tetrachloride contamination. Method blanks used to monitor analytical 

methodologies were free of carbon tetrachloride and chloroform 

contamination. Analytical results for quality control samples collected to 

monitor sample-handling activities are in Appendix B, Table B.1. 

 Groundwater samples were analyzed for VOCs at the AGEM Laboratory with 

the purge-and-trap method on a gas chromatograph-mass spectrometer system 

(modified EPA Method 524.2). Calibration checks with each sample delivery 



2012 Monitoring Results for Morrill, Kansas 2-5 
Version 01, 03/22/13 

 

group were required to be within ±20% of the standard. Surrogate standard 

determinations performed on samples and blanks were within the specified 

range of 80-120% for all samples, in either the initial analysis or a successful 

reanalysis. Accuracy and precision of the analytical methodology were 

evident in the analysis of two replicate samples and duplicate analysis of three 

additional samples, with average relative percent difference values of < 5% 

between the initial analysis and the associated quality control analysis for both 

carbon tetrachloride and chloroform (Appendix B, Table B.2). The 

groundwater analytical data from the AGEM Laboratory are acceptable for 

quantitative determination of contaminant distribution. 

 In accordance with the procedures defined in the Master Work Plan (Argonne 

2002), the analyses of water samples at the AGEM Laboratory were verified 

by a second laboratory. Accordingly, groundwater samples collected during 

the 2012 monitoring event were submitted to TestAmerica for analysis 

according to the EPA’s Contract Laboratory Program methodology. Complete 

analytical results for four groundwater samples and one trip blank collected in 

March 2012 are in sample delivery group 200-10085 in Supplement 2 (on 

CD). The results are summarized in Appendix B, Table B.3. The results from 

TestAmerica support the results from the AGEM Laboratory. Samples from 

MW7S with quantitative levels of carbon tetrachloride compare well between 

the two laboratories, with a relative percent difference value of 0%. Samples 

from MW2S, MW4S, and MW8S with trace or nondetectable levels of carbon 

tetrachloride are also consistent between the two laboratories. Trip blank 

MRQCTB-W-30127 was found by both laboratories to be free of all 

contaminants of interest. 

 Groundwater samples collected for nitrate analysis were shipped to 

TestAmerica Laboratories, Inc., University Park, Illinois, for filtration and 

analysis. Nitrate concentrations were determined by EPA Method 300. This 

analysis is acceptable for geochemical characterization of nitrate on the basis 

of the recovery of known concentrations of the analyte of concern in 

laboratory control samples analyzed with the groundwater samples. The 

analytical data are in Supplement 3 (on CD). 
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FIGURE 2.1  Groundwater monitoring network in 2012. 
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FIGURE 2.2  Locations of surface water and creek bed sediment sampling along Terrapin Creek in 2012. 
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3  Results and Discussion 

 
3.1  Groundwater Level Data  

Depths to groundwater were measured manually on January 5 and August 1, 2012, in 

conjunction with data recorder downloads, and on March 27-29, 2012, in conjunction with the 

annual groundwater sampling event. These data, along with hand-measured levels for 

February 18, 2013, are in Table 3.1. Monitoring well MW8S, which is along the NW-SE 

tributary that feeds into Terrapin Creek, could not be located in August 2012, because of 

vegetation overgrowth as high as 8 ft. No hand measurements were taken at well MW8S and at 

well MW10S in February 2013, because of safety concerns related to a sizeable herd of cattle 

pastured in the area. Water level data were recovered from the data logger in well MW8S in 

early March 2013, however, to provide a complete record for 2012. 

The data for February 18, 2013, are included in the discussion here because they illustrate 

a significant seasonal trend in water levels. 

As in previous years, groundwater flow during 2012 (Figure 3.1) was predominantly to 

the south, from the vicinity of the former CCC/USDA facility toward Terrapin Creek. Data 

shown in Figure 3.1 are for August 1, 2012, but the potentiometric surface maps constructed for 

the data gathered on January 5 and March 27-29 (not shown) are similar. 

Hydrographs recorded in January 2011-February 2013 for the Morrill monitoring wells 

(Figure 3.2a,b) illustrate rises in groundwater levels reflecting seasonal responses to spring 

precipitation and recharge, followed by generally declining groundwater levels during the 

remainder of the year. Similar seasonal responses have been observed annually throughout 

Argonne’s investigations at Morrill. 

The hydrograph for well MW6S (Figure 3.2a,b) is marked by a series of sharp downward 

“spikes” that apparently correspond with operation of the nearby Grimm irrigation well, to the 

south across Terrapin Creek (Figure 2.1). The MW6S trace indicates that the Grimm well began 

operation earlier in 2012 than in 2011 and that it pumped nearly continuously through July, 

rather than intermittently for relatively short durations.  
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Also shown in Figure 3.2a,b are water level data for wells MW1D and MW11S, 

measured manually at the time of the data logger downloads. The responses of these two wells 

are of particular interest because they are screened in or near the stratigraphically deep portion of 

the aquifer unit that is penetrated by the Grimm well. The manual measurements for these wells 

suggest that their water levels were affected significantly by sustained pumping of the Grimm 

well in 2012 (Figure 3.2b). The February 2013 measurements (Figure 3.2b) indicate that the 

water levels in these wells recovered in the absence of Grimm well pumping. Data loggers were 

installed in wells MW1D and MW11S on February 18, 2013, to investigate this possible 

relationship further.  

The water level map in Figure 3.1 illustrates an abrupt drop in water levels at the 

southern and western margins of the observation area (MW6S, MW9S, MW10S) that has not 

been observed previously (for example, on January 5, 2012; Figure 3.1 in Argonne 2012). Wells 

MW6S, MW9S, and MW10S are screened in a stratigraphically deeper part of the aquifer system 

than are the other monitoring wells (MW1S-MW5S and MW7S). Table 3.2 identifies the 

screened intervals for the monitoring wells and compares the water level declines in the wells 

from January 5, 2012, to August 1, 2012. Figure 3.3 illustrates the stratigraphic relationships 

among the screened intervals in these wells. The comparison in Table 3.2 indicates decreases in 

water levels of 13-23 ft for the deeper-screened wells, versus decreases of 4-6 ft for the 

shallower-screened wells. These observations, together with the hydrograph for MW6S and the 

observations noted above for wells MW1D and MW11S, suggest that groundwater withdrawal in 

response to sustained pumping of the Grimm well might exert a fairly widespread influence on 

the groundwater levels in the deeper parts of the aquifer system. Sustained pumping might 

therefore temporarily enhance the vertical gradients in the stratigraphic column across the 

observation area by preferentially drawing water from the deeper part of the section.  

Very little flow was observed in Terrapin Creek on August 1, 2012.  

 
3.2  Groundwater Analysis Results 

The analytical data for VOCs in the groundwater samples collected in March 2012 are in 

Table 3.3, together with data for the previous sampling events conducted under the KDHE-

approved monitoring plan (Argonne 2005b). The results of field measurements for the 

groundwater samples are in Table 3.4. The March 2012 data for carbon tetrachloride in 

groundwater are illustrated in Figure 3.4. The October 2011 data are also shown for comparison. 
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In March 2012 (Figure 3.4), carbon tetrachloride was detected at 9 of the 15 monitoring 

locations, at concentrations ranging from < 1 g/L (at the Rilinger and Stone private wells and 

two monitoring wells) to a maximum of 58 g/L (at well MW3S on the former CCC/USDA 

property). Low levels of chloroform (< 1-1.9 g/L) were detected in 5 wells (Table 3.3).  

The analytical data for nitrate in the groundwater samples collected in March 2012 are in 

Table 3.5. Nitrate was detected at 14 of the 16 monitoring locations sampled, with the highest 

concentration at MW7S (22 mg/L). Given the absence of an apparent trend in the concentrations 

of nitrate or a pattern in the distribution of detections, these results are interpreted as reflecting 

regional nitrate contamination resulting from agricultural activities in the area. The results give 

no evidence for a point source of nitrate contamination. 

 
3.3  Surface Water and Sediment Analysis Results 

Table 3.6 presents the results of VOCs analyses of the surface water and shallow 

sediment samples collected along Terrapin Creek. No carbon tetrachloride was detected in the 

surface water samples collected at locations shown in Figure 2.2, at an analytical method 

detection limit of 0.1 g/L. Similarly, no carbon tetrachloride was identified in the associated 

sediment samples at an analytical method detection limit of 1.0 g/kg. The 2012 results therefore 

indicate that the surface waters and underlying sediments of Terrapin Creek remain 

uncontaminated by carbon tetrachloride.  

 
3.4 Comparison of Analytical Results for Samples Collected after Low-Flow 

Purging and after Purging of Three Well Volumes 

Of particular concern at Morrill throughout the monitoring program has been the 

applicability of the low-flow sampling method for the wells installed by the KDHE in 1995 with 

screen intervals of 30-40 ft. At the request of the KDHE (2008a), selected wells were sampled in 

October 2008 by using both the low-flow purging technique and the three-well-volume purging 

technique to confirm the suitability of the low-flow method for groundwater sampling at Morrill. 

As reported previously (Argonne 2009), samples were collected by both methods in October 

2008 from wells MW1S, MW2S, and MW3S, as well as from well MW11S (installed by 

Argonne in 2004 with a 15-ft screen). Results for all pairs except the MW1S samples compared 

favorably; the low-flow results for well MW1S (centrally located in the plume) were 
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dramatically lower than the three-volume-purge results. Low-flow results for MW1S in October 

2008 were therefore considered non-representative, and the value for the sample obtained after 

purging of three well volumes was honored instead (Argonne 2009). Sampling conducted in later 

years has continued this evaluation of the suitability of the low-flow sampling method. 

In March 2012, sampling of well MW1S with the low-flow procedure resulted in a trace 

carbon tetrachloride detection estimated at 0.3 µg/L (Table 3.3). Subsequent sampling with the 

three-volume-purge method resulted in a carbon tetrachloride detection of 22 µg/L. This higher 

concentration is considered representative of the contaminant level at this location. This was the 

fifth sampling event (October 2008, September 2009, April 2010, October 2011, and March 

2012) in which a similar pattern was observed for well MW1S.  

To investigate an alternative method for sampling well MW1S, a passive diffusion bag 

sampler was deployed in the well during the March 2012 sampling. This sampler will be 

retrieved during the spring 2013 sampling, and the results will be compared with the results for 

the three-well-volume purging method. 
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TABLE 3.1   Hand-measured groundwater levels in January 2012-February 2013. 

               
    January 5, 2012  March 27-29, 2012  August 1, 2012a  February 18, 2013b 

               
 Top of Casing Depth to Groundwater  Depth to Groundwater  Depth to Groundwater  Depth to Groundwater 
 Elevation Water Elevation  Water Elevation  Water Elevation Water Elevation 

Well (ft AMSL) (ft BGL) (ft AMSL)  (ft BGL) (ft AMSL)  (ft BGL) (ft AMSL)  (ft BGL) (ft AMSL) 
               
               
MW1S 1124.68 24.61 1100.07 20.10 1104.58  30.03 1094.65 30.62 1094.06 
MW1D 1124.63 31.90 1092.73 30.50 1094.13  62.07 1062.56 33.85 1090.78 
MW2S 1137.07 33.25 1103.82 31.45 1105.62  37.86 1099.21 42.25 1094.82 
MW3S 1135.76 25.95 1109.81 23.95 1111.81  30.02 1105.74 35.86 1099.90 
MW4S 1143.61 36.48 1107.13 35.10 1108.51  40.30 1103.31 46.16 1097.45 
MW5S 1122.21 22.38 1099.83 20.60 1101.61  28.16 1094.05 30.41 1091.80 
MW6S 1090.97 6.03 1084.94 6.38 1084.59  18.60 1072.37 6.23 1084.74 
MW7S 1119.86 16.86 1103.00 15.35 1104.51  21.07 1098.79 23.74 1096.12 
MW8S 1098.53 2.57 1095.96 1.38 1097.15  – – – – 
MW9S 1118.31 22.76 1095.55 23.19 1095.12  45.38 1072.93 25.95 1092.36 
MW10S 1110.78 12.48 1098.30 12.76 1098.02  33.32 1077.46 – – 
MW11S 1133.08 36.88 1096.20 36.46 1096.62  49.45 1083.63 41.60 1091.48 

     
                    
a On August 1, 2012, well MW8S could not be located because of tall vegetation. 
 
b On February 18, 2013, wells MW8S and MW10S were inaccessible because of cattle in the area. 
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TABLE 3.2  Comparison of hand-measured groundwater levels in wells screened in stratigraphically shallower and deeper parts of the 
aquifer system. 
   

Decrease 
Top of Casing Screen Screen Groundwater Elevation (ft AMSL) on Date Indicated 1/5/12 to 

Elevation Interval Interval 8/1/12 
Well (ft AMSL) (ft BGL) (ft AMSL) 4/28/10 10/1/10 4/13/11 1/5/12 3/27-29/12 8/1/12 (ft AMSL) 

         
            
Wells with stratigraphically shallower screens 
   
MW1S 1125 11-51 1114-1074 1109 1102 1097 1100 1105 1095 5 
MW2S 1137 13-53 1124-1084 1115 1105 1100 1104 1106 1099 5 
MW3S 1136 18-48 1118-1088 1119 1111 1103 1110 1112 1106 4 
MW4S 1144 17-47 1127-1097 1118 1110 1101 1107 1109 1103 4 
MW5S 1122 15-55 1107-1067 1112 1102 1096 1100 1101 1094 6 
MW7S 1120 20-45 1100-1075 1112 1105 1099 1103 1105 1099 4 
   
Wells with stratigraphically deeper screens 
   
MW6S 1091 10-25 1081-1066 1086 1086 1085 1085 1085 1072 13 
MW9S 1118 39-54 1079-1064 1101 1097 1094 1096 1095 1073 23 
MW10S 1111 30-45 1081-1066 1102 1098 1097 1098 1098 1077 21 
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TABLE 3.3  Results of analyses at the AGEM Laboratory for volatile organic compounds in groundwater samples collected in 2003-
2012. Shading indicates sample collection with the low-flow procedure. 

           
Pump Concentration (µg/L) 

Screen Depth to Depth of   Intake 
Interval Sample Water well Volume Purge Position Carbon Methylene 

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) Tetrachloride Chloroform Chloride Comment Sample 
                         
   
MW1S 11-51 10/23/03 30.4 54.0 70 gal – 33 1.6 NDa MRMW1S-W-16422 
MW1S 11-51 6/2/04 27.0 53.9 53 gal – 19 0.9 ND MRMW1S-W-16461 
MW1S 11-51 9/13/05 24.2 53.9 57 gal – 35 1.7 ND MRMW1S-W-19259 
MW1S 11-51 3/22/06 29.0 54.0 48 gal – 40 1.8 ND MRMW1S-W-20008 
MW1S 11-51 9/20/06 26.8 54.0 55 gal – 23 0.9 Jb ND MRMW1S-W-22495 
MW1S 11-51 3/21/07 25.8 54.0 55 gal – 23 1.1 ND MRMW1S-W-16488 
MW1S 11-51 10/1/07 21.7 54.0 63 gal – 56 2.7 ND MRMW1S-W-16595 
MW1S 11-51 4/14/08 16.2 54.0 5.5 L – 0.3 J ND ND April monitoring. MRMW1S-W-23230 
MW1S 11-51 4/22/08 16.0 54.0 6.3 L – 0.2 J ND ND Confirm low carbon 

tetrachloride. 
MRMW1S-W-23259 

MW1S 11-51 5/1/08 – – 3.2 L 22.0 ND ND ND Top of screen. MRMW1S-22-W-23275 
MW1S 11-51 5/1/08 – – 3.2 L 27.0 ND ND ND Middle of screen. MRMW1S-27-W-23276 
MW1S 11-51 5/1/08 – – 4.3 L 48.0 0.3 J ND ND Bottom of screen. MRMW1S-48-W-23277 
MW1S 11-51 10/20/08 25.8 54.0 6.0 L 31.0 0.7 J ND ND Low flow. MRMW1S-W-27620 
MW1S 11-51 10/21/08 – – – – – 35 1.8 ND Full purge. MRMW1S-W-27649 
MW1S 11-51 4/24/09 24.4 54.0 5.0 L 39.2 ND ND ND MRMW1S-W-27652 
MW1S 11-51 9/3/09 19.0 54.0 8.0 L 35.0 ND ND ND Low flow. MRMW1S-W-29942 
MW1S 11-51 9/4/09 19.3 51.2 244 L 50.0 34 1.7 ND Three well volumes MRMW1S-W-29971 
MW1S 11-51 4/7/10 11.7 51.3 7.0 L 16.6 ND ND ND Top of screen. MRMW1ST-W-29981 
MW1S 11-51 4/7/10 11.6 51.3 6.0 L 31.5 ND ND ND Middle of screen. MRMW1SM-W-29980 
MW1S 11-51 4/7/10 11.7 51.3 6.0 L 46.3 ND ND ND Bottom of screen. MRMW1SB-W-29979 
MW1S 11-51 4/7/10 11.5 51.3 80 gal 49.0 21 1.2 ND Three well volumes. MRMW1S3X-W-29982 
MW1S 11-51 9/22/10 19.9 54.0 10 L 31.0 1.6 ND ND Low flow. MRMW1S-W-30010 
MW1S 11-51 4/20/11 23.5 54.0 6.5 L 37.0 0.3 J ND ND Low flow. MRMW1S-W-30038 
MW1S 11-51 10/4/11 21.8 54.0 8.0 L 34.9 1.7 ND ND Low flow. MRMW1S-W-30067 
MW1S 11-51 10/12/11 22.1 54.0 6.0 L 36.6 1.5 ND ND Low flow. MRMW1S-W-30091 
MW1S 11-51 10/12/11 22.4 54.0 65 gal 49.0 23 1.2 ND Three well volumes. MRMW1S3X-W-30093 
MW1S 11-51 3/29/12 20.1 54.0 8.0 L 25.0 ND ND ND Top of screen. MRMW1SU-W-30099 
MW1S 11-51 3/29/12 20.1 54.0 8.0 L 25.0 ND ND ND Laboratory duplicate. MRMW1SU-W-30099DUP 
MW1S 11-51 3/29/12 20.2 54.0 8.0 L 35.0 0.3 J ND ND Middle of screen. MRMW1SM-W-30100 
MW1S 11-51 3/29/12 20.2 54.0 5.5 L 46.0 ND ND ND Base of screen. MRMW1SL-W-30101 
MW1S 11-51 3/29/12 20.2 54.0 68 gal 50.0 22 1.2 ND Three well volumes. MRMW1S3X-W-30102 
    
MW1D 63-88 10/22/03 28.4 88.5 92 gal – ND ND ND MRMW1D-W-16421 
MW1D 63-88 6/2/04 26.8 88.6 140 gal – ND ND ND MRMW1D-W-16458 
MW1D 63-88 9/13/05 23.7 88.6 200 gal – ND ND ND MRMW1D-W-16518 
MW1D 63-88 3/19/06 26.9 88.6 112 gal – ND ND 0.4 J Bc MRMW1D-W-19986 
MW1D 63-88 9/20/06 25.5 88.8 125 gal – ND ND ND MRMW1D-W-16532 
MW1D 63-88 3/21/07 25.8 88.8 125 gal – ND ND ND MRMW1D-W-16487 
MW1D 63-88 10/1/07 22.8 89.4 130 gal – ND ND ND MRMW1D-W-16596 
MW1D 63-88 4/14/08 29.5 89.0 6.0 L – ND ND ND MRMW1D-W-23231 
MW1D 63-88 10/20/08 30.4 89.0 7.0 L 75.5 ND ND ND MRMW1D-W-27621 
MW1D 63-88 4/24/09 31.0 89.0 7.0 L 75.5 ND ND ND MRMW1D-W-27653 
MW1D 63-88 9/3/09 27.1 89.0 6.5 L 75.5 ND ND ND MRMW1D-W-29943 
MW1D 63-88 4/6/10 24.7 89.0 8.5 L 75.5 ND ND ND MRMW1D-W-29983 
MW1D 63-88 9/22/10 27.9 89.0 9.0 L 75.5 ND ND ND MRMW1D-W-30011 
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TABLE 3.3  (Cont.)  
           

Pump Concentration (µg/L) 
Screen Depth to Depth of   Intake 
Interval Sample Water well Volume Purge Position Carbon Methylene 

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) Tetrachloride Chloroform Chloride Comment Sample 
                         
   
MW1D 63-88 4/20/11 30.2 89.0 5.5 L 75.5 ND ND ND MRMW1D-W-30039 
MW1D 63-88 10/4/11 29.1 89.0 6.5 L 75.5 ND ND ND MRMW1D-W-30068 
MW1D 63-88 10/4/11 29.1 89.0 6.5 L 75.5 ND ND ND Replicate. MRMW1DDUP-W-30084 
MW1D 63-88 3/28/12 30.5 89.0 5.8 L 75.5 ND ND ND   MRMW1D-W-30103 
MW1D 63-88 3/28/12 30.5 89.0 5.8 L   ND ND ND Replicate. MRMW1DDUP-W-30118 
   
MW2S 13-53 10/22/03 42.2 53.4 – – – ND ND ND Purged dry and 

sampled. 
MRMW02-W-16419 

MW2S 13-53 6/2/04 37.4 53.3 31 gal – ND ND ND MRMW2S-W-16459 
MW2S 13-53 9/14/05 33.7 53.3 38 gal – ND ND ND MRMW2S-W-19264 
MW2S 13-53 3/21/06 40.9 53.3 27 gal – ND ND ND MRMW2S-W-19992 
MW2S 13-53 9/18/06 36.5 53.3 28 gal – ND ND ND MRMW2S-W-22488 
MW2S 13-53 3/22/07 35.8 53.3 35 gal – ND ND ND MRMW2S-W-16559 
MW2S 13-53 10/3/07 31.2 53.4 44 gal – ND ND ND MRMW2S-W-16587 
MW2S 13-53 4/15/08 23.6 53.4 2.2 L – ND ND ND MRMW2S-W-23232 
MW2S 13-53 10/21/08 33.7 53.5 5.0 L 33.0 ND ND ND Low flow. MRMW2S-W-27622 
MW2S 13-53 10/21/08 – – – – – ND ND ND Full purge. MRMW2S-W-27652 
MW2S 13-53 4/23/09 33.2 53.5 6.5 L 43.4 ND 0.6 J ND MRMW2S-W-27654 
MW2S 13-53 9/3/09 29.4 53.5 5.4 L 41.2 ND ND ND MRMW2S-W-29944 
MW2S 13-53 4/6/10 18.6 52.4 6.5 L 36.0 ND ND ND MRMW2S-W-29984 
MW2S 13-53 9/22/10 31.3 53.0 7.0 L 33.0 ND ND ND MRMW2S-W-30012 
MW2S 13-53 4/20/11 36.0 53.5 8.0 L 44.5 ND ND ND MRMW2S-W-30040 
MW2S 13-53 4/20/11 36.0 53.5 8.0 L 44.5 ND ND ND Replicate. MRMW2SDUP-W-30055 
MW2S 13-53 10/4/11 32.7 53.5 7.5 L 42.6 ND ND ND MRMW2S-W-30069 
MW2S 13-53 3/28/12 31.5 53.5 7.0 L 42.5 ND ND ND   MRMW2S-W-30104 
    
MW3S 18-48 10/23/03 36.5 47.8 73 gal – 89 2.7 ND MRMW03-W-16423 
MW3S 18-48 6/2/04 30.7 47.5 34 gal – 110 3.2 ND MRMW3S-W-16462 
MW3S 18-48 9/13/05 25.6 47.6 50 gal – 101 3.2 ND MRMW3S-W-19261 
MW3S 18-48 3/23/06 35.6 47.7 28 gal – 91 2.6 ND MRMW3S-W-19994 
MW3S 18-48 9/20/06 29.4 47.8 22 gal – 49 1.5 ND MRMW3S-W-22496 
MW3S 18-48 3/22/07 26.2 47.8 45 gal – 84 2.3 ND MRMW3S-W-16563 
MW3S 18-48 10/3/07 22.7 47.9 50 gal – 61 2.0 ND MRMW3S-W-16585 
MW3S 18-48 4/14/08 17.0 47.8 3.3 L – 8.2 0.4 J ND April monitoring. MRMW3S-W-23233 
MW3S 18-48 4/22/08 15.8 47.8 6.5 L – 0.7 J ND ND Confirm low carbon 

tetrachloride. 
MRMW3S-W-23260 

MW3S 18-48 5/1/08 – – 2.6 L 26.0 0.4 J ND ND Top of screen. MRMW3S-26-W-23269 
MW3S 18-48 5/1/08 – – 2.8 L 38.0 0.4 J ND ND Middle of screen. MRMW3S-38-W-23270 
MW3S 18-48 5/1/08 – – 3.2 L 45.0 0.5 J ND ND Bottom of screen. MRMW3S-45-W-23271 
MW3S 18-48 10/21/08 27.0 47.8 4.2 L 33.0 55 1.4 ND Low flow. MRMW3S-W-27623 
MW3S 18-48 10/21/08 – – – – – 63 1.6 ND Full purge. MRMW3S-W-27650 
MW3S 18-48 4/23/09 26.7 47.8 5.0 L 37.3 29 1.4 ND MRMW3S-W-27655 
MW3S 18-48 9/3/09 22.4 47.8 5.5 L 35.2 30 1.1 ND Low flow. MRMW3S-W-29945 
MW3S 18-48 9/4/09 22.6 47.8 190 L 46.0 28 0.9 J ND Three well volumes MRMW3S-W-29972 
MW3S 18-48 4/6/10 12.1 47.8 6.0 L 33.0 3.5 0.2 J ND MRMW3S-W-29985 
MW3S 18-48 9/23/10 23.7 47.8 7.0 L 33.0 47 1.6 ND MRMW3S-W-30013 
MW3S 18-48 4/20/11 32.1 47.8 6.2 L 40.0 33 1.2 ND MRMW3S-W-30041 
MW3S 18-48 10/4/11 26.0 47.8 7.0 L 37.0 49 1.8 ND MRMW3S-W-30070 
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TABLE 3.3  (Cont.)  
           

Pump Concentration (µg/L) 
Screen Depth to Depth of   Intake 
Interval Sample Water well Volume Purge Position Carbon Methylene 

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) Tetrachloride Chloroform Chloride Comment Sample 
                         
   
MW3S 18-48 3/28/12 24.0 47.8 6.5 L 35.9 58 2.0 ND   MRMW3S-W-30105 
MW3S 18-48 3/28/12 24.0 47.8 6.5 L 35.9 57 1.9 ND Laboratory duplicate. MRMW3S-W-30105DUP 
    
MW4S 17-47 10/21/03 46.4 47.8 – – – ND ND ND Purged dry and 

sampled 
MRMW04-W-16418 

MW4S 17-47 6/4/04 43.2 47.8 10 gal – ND ND ND MRMW4S-W-16470 
MW4S 17-47 9/14/05 36.2 47.8 8.0 gal – ND ND ND MRMW4S-W-19262 
MW4S 17-47 3/21/06 44.6 47.7 6.0 gal – ND ND ND MRMW4S-W-19993 
MW4S 17-47 9/18/06 41.6 47.8 5.3 gal – ND ND ND MRMW4S-W-22487 
MW4S 17-47 3/22/07 38.7 47.8 6.0 gal – ND ND ND MRMW4S-W-16562 
MW4S 17-47 10/3/07 31.1 47.7 30 gal – 0.5 J Rd ND ND MRMW4S-W-16586 
MW4S 17-47 1/11/08 – – – – – ND ND ND MOMW4S-W-011108 
MW4S 17-47 4/14/08 26.3 47.9 2.5 L – ND ND ND MRMW4S-W-23234 
MW4S 17-47 10/20/08 36.7 47.8 8.0 gal – ND ND ND MRMW4S-W-27624 
MW4S 17-47 4/23/09 41.5 47.8 5.0 L 44.7 ND ND ND MRMW4S-W-27656 
MW4S 17-47 9/4/09 31.6 47.8 6.0 L 39.3 ND ND ND MRMW4S-W-29946 
MW4S 17-47 4/6/10 21.8 47.9 5.5 L 34.8 ND ND ND MRMW4S-W-29986 
MW4S 17-47 9/22/10 33.2 47.8 6.0 L 32.0 ND ND ND MRMW4S-W-30014 
MW4S 17-47 4/21/11 42.4 47.8 5.0 L 44.7 ND ND ND MRMW4S-W-30042 
MW4S 17-47 10/4/11 35.6 47.8 6.0 L 40.9 ND ND ND MRMW4S-W-30071 
MW4S 17-47 3/28/12 35.1 47.8 7.2 L 41.5 ND ND ND   MRMW4S-W-30106 
    
MW5S 15-55 10/22/03 31.4 55.7 48 gal – 5.8 ND ND MRMW05-W-16420 
MW5S 15-55 6/2/04 26.3 55.7 >57 gal – 7.0 ND ND MRMW5S-W-16460 
MW5S 15-55 9/13/05 22.7 54.2 75 gal – 6.3 0.2 J ND MRMW5S-W-19260 
MW5S 15-55 3/22/06 28.6 54.5 50 gal – 7.3 0.2 J ND MRMW5S-W-19996 
MW5S 15-55 9/20/06 25.4 54.6 52 gal – 6.4 0.3 J ND MRMW5S-W-22493 
MW5S 15-55 3/22/07 25.1 54.6 58 gal – 6.5 0.4 J ND MRMW5S-W-16569 
MW5S 15-55 10/3/07 19.6 54.7 68 gal – 4.0 0.3 J ND MRMW5S-W-16588 
MW5S 15-55 4/14/08 11.2 54.6 6.0 L – ND ND ND April monitoring. MRMW5S-W-23235 
MW5S 15-55 4/23/08 11.3 54.6 6.5 L – ND ND ND Confirm low carbon 

tetrachloride. 
MRMW5S-W-23266 

MW5S 15-55 5/1/08 – – 3.7 L 20.0 ND ND ND Top of screen. MRMW5S-20-W-23272 
MW5S 15-55 5/1/08 – – 3.4 L 28.0 ND ND ND Middle of screen. MRMW5S-28-W-23273 
MW5S 15-55 5/1/08 – – 4.0 L 52.0 ND ND ND Bottom of screen. MRMW5S-52-W-23274 
MW5S 15-55 10/21/08 22.5 54.6 7.0 L 35.0 1.7 ND ND MRMW5S-W-27625 
MW5S 15-55 4/24/09 22.1 54.6 5.5 L 38.4 ND ND ND MRMW5S-W-27657 
MW5S 15-55 9/3/09 17.6 54.6 5.5 L 36.3 ND ND ND MRMW5S-W-29947 
MW5S 15-55 4/7/10 8.3 54.5 5.5 L 35.0 ND ND ND MRMW5S-W-29987 
MW5S 15-55 9/22/10 19.3 55.0 6.5 L 35.0 ND 9.4 ND MRMW5S-W-30015 
MW5S 15-55 4/20/11 24.4 54.6 7.0 L 36.0 1.3 ND ND MRMW5S-W-30043 
MW5S 15-55 10/4/11 21.1 54.6 6.5 L 38.3 ND ND ND MRMW5S-W-30072 
MW5S 15-55 3/28/12 20.6 54.6 7.0 L 37.6 0.6 J ND ND   MRMW5S-W-30107 
    
MW6S 10-25 6/3/04 3.3 26.9 45 gal – ND ND ND MRMW6S-W-16465 
MW6S 10-25 9/14/05 4.7 26.9 43 gal – ND ND ND MRMW6S-W-19263 
MW6S 10-25 3/20/06 5.4 26.9 43 gal – ND ND ND MRMW6S-W-19990 
MW6S 10-25 9/18/06 5.5 26.9 27 gal – ND ND ND MRMW6S-W-22486 
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TABLE 3.3  (Cont.)  
           

Pump Concentration (µg/L) 
Screen Depth to Depth of   Intake 
Interval Sample Water well Volume Purge Position Carbon Methylene 

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) Tetrachloride Chloroform Chloride Comment Sample 
                         
   
MW6S 10-25 3/21/07 5.4 26.9 30 gal – ND ND ND MRMW6S-W-16486 
MW6S 10-25 10/2/07 5.0 26.9 31 gal – ND ND ND MRMW6S-W-16583 
MW6S 10-25 4/15/08 5.2 26.9 2.5 L – ND ND ND MRMW6S-W-23236 
MW6S 10-25 10/20/08 5.7 26.9 5.0 L 17.5 ND ND ND MRMW6S-W-27626 
MW6S 10-25 4/24/09 6.2 26.9 12 L 17.5 ND ND ND MRMW6S-W-27658 
MW6S 10-25 9/4/09 5.9 26.9 5.4 L 17.5 ND ND ND MRMW6S-W-29948 
MW6S 10-25 4/6/10 6.2 26.9 8.0 L 17.5 ND ND ND MRMW6S-W-29988 
MW6S 10-25 9/22/10 5.5 26.9 8.8 L 17.5 ND ND ND MRMW6S-W-30016 
MW6S 10-25 4/20/11 6.5 24.9 8.0 L 17.5 ND ND ND MRMW6S-W-30044 
MW6S 10-25 10/4/11 6.5 26.9 6.0 L 17.5 ND ND ND MRMW6S-W-30073 
MW6S 10-25 3/28/12 6.4 26.9 7.0 L 17.5 ND ND ND   MRMW6S-W-30108 
    
MW7S 20-45 6/3/04 26.7 47.0 40 gal – 18 ND ND MRMW7S-W-16466 
MW7S 20-45 9/12/05 17.6 46.9 55 gal – 43 1.1 ND MRMW7S-W-19258 
MW7S 20-45 3/22/06 22.5 47.0 48 gal – 21 0.4 J ND MRMW7S-W-20000 
MW7S 20-45 9/19/06 20.9 47.0 56 gal – 38 0.7 J ND MRMW7S-W-22490 
MW7S 20-45 3/20/07 18.0 47.0 50 gal – 16 0.4 J ND MRMW7S-W-16481 
MW7S 20-45 10/1/07 12.4 47.0 70 gal – 8.1 0.2 J ND MRMW7S-W-16581 
MW7S 20-45 4/14/08 7.7 47.0 1.8 L – 10 0.3 J ND MRMW7S-W-23237 
MW7S 20-45 4/23/08 7.8 47.0 11 L – 8.3 0.2 J ND MRMW7S-W-23265 
MW7S 20-45 10/20/08 17.2 47.0 6.3 L 32.5 7.9 ND ND MRMW7S-W-27627 
MW7S 20-45 4/23/09 16.7 47.0 7.0 L 32.5 9.5 ND ND MRMW7S-W-27659 
MW7S 20-45 9/3/09 13.8 47.0 9.0 L 32.5 8.0 ND ND MRMW7S-W-29949 
MW7S 20-45 4/6/10 6.4 47.0 5.4 L 32.5 15 0.4 J ND MRMW7S-W-29989 
MW7S 20-45 9/23/10 14.2 45.0 6.0 L 32.5 6.6 ND ND MRMW7S-W-30017 
MW7S 20-45 4/20/11 19.7 46.7 6.0 L 32.5 4.4 0.2 J ND MRMW7S-W-30045 
MW7S 20-45 10/4/11 7.1 47.0 7.0 L 32.5 11 0.3 J ND MRMW7S-W-30074 
MW7S 20-45 10/4/11 7.1 47.0 7.0 L 32.5 12 0.3 J ND Replicate. MRMW7SDUP-W-30083 
MW7S 20-45 3/28/12 15.4 47.0 8.0 L 32.5 12 0.3 J ND   MRMW7S-W-30109 
    
MW8S 10-25 6/3/04 3.7 26.8 45 gal – ND ND ND MRMW8S-W-16464 
MW8S 10-25 9/14/05 4.0 26.8 57 gal – 0.9 J ND ND MRMW8S-W-19265 
MW8S 10-25 3/20/06 4.6 26.4 43 gal – 0.6 J ND 0.4 J B MRMW8S-W-19991 
MW8S 10-25 9/19/06 4.8 26.8 45 gal – 1.3 ND ND MRMW8S-W-22492 
MW8S 10-25 3/20/07 2.6 26.8 49 gal – 0.6 J ND ND MRMW8S-W-16483 
MW8S 10-25 10/2/07 2.2 26.8 48 gal – 0.8 J ND ND MRMW8S-W-16584 
MW8S 10-25 4/15/08 0.7 26.8 5.5 L – 1.1 ND ND MRMW8S-W-23238 
MW8S 10-25 10/20/08 3.6 26.8 8.0 L 17.5 1.3 ND ND MRMW8S-W-27628 
MW8S 10-25 4/23/09 2.3 26.8 6.0 L 17.5 ND ND ND MRMW8S-W-27660 
MW8S 10-25 9/3/09 2.9 26.8 8.5 L 17.5 1.9 ND ND MRMW8S-W-29950 
MW8S 10-25 4/6/10 1.1 26.8 8.0 L 17.5 1.7 ND ND MRMW8S-W-29990 
MW8S 10-25 9/22/10 2.5 26.8 9.0 L 17.5 1.6 ND ND MRMW8S-W-30018 
MW8S 10-25 4/20/11 2.7 26.8 9.0 L 17.5 0.2 J ND ND MRMW8S-W-30046 
MW8S 10-25 10/4/11 4.9 26.3 9.0 L 17.5 0.6 J ND ND MRMW8S-W-30075 
MW8S 10-25 3/28/12 1.4 26.8 6.3 L 17.0 0.4 J ND ND   MRMW8S-W-30110 
    
MW9S 38.83-53.83 3/22/06 20.2 58.6 20 gal – ND ND ND MRMW9S-W-20004 
MW9S 38.83-53.83 9/19/06 18.9 59.0 22 gal – ND ND ND MRMW9S-W-22494 



 

 

2012 M
onitoring R

esults for M
orrill, K

ansas
3-11

V
ersion 01, 03/22/13 

TABLE 3.3  (Cont.)  
           

Pump Concentration (µg/L) 
Screen Depth to Depth of   Intake 
Interval Sample Water well Volume Purge Position Carbon Methylene 

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) Tetrachloride Chloroform Chloride Comment Sample 
                         
   
MW9S 38.83-53.83 3/20/07 16.7 59.0 22 gal – ND ND ND MRMW9S-W-16480 
MW9S 38.83-53.83 10/1/07 14.0 58.6 23 gal – ND ND ND MRMW9S-W-16582 
MW9S 38.83-53.83 4/14/08 16.6 58.6 2.3 L – 0.8 J ND ND MRMW9S-W-23239 
MW9S 38.83-53.83 10/20/08 21.5 58.5 11 L 46.3 1.1 ND ND MRMW9S-W-27629 
MW9S 38.83-53.83 4/23/09 21.9 58.5 5.5 L 46.3 1.0 ND ND MRMW9S-W-27661 
MW9S 38.83-53.83 9/4/09 20.0 58.5 5.0 L 46.3 1.4 ND ND MRMW9S-W-29951 
MW9S 38.83-53.83 4/6/10 16.5 58.5 6.0 L 46.3 1.9 ND ND MRMW9S-W-29991 
MW9S 38.83-53.83 9/22/10 21.2 58.8 7.0 L 46.3 1.9 ND ND MRMW9S-W-30019 
MW9S 38.83-53.83 4/20/11 23.8 58.3 14 L 46.3 0.9 J ND ND MRMW9S-W-30047 
MW9S 38.83-53.83 4/20/11 23.8 58.3 14 L 46.3 1.1 ND ND Replicate. MRMW9SDUP-W-30054 
MW9S 38.83-53.83 10/4/11 22.4 58.5 8.0 L 46.3 0.9 J ND ND MRMW9S-W-30076 
MW9S 38.83-53.83 3/28/12 23.2 58.5 6.3 L 46.3 1.3 ND ND   MRMW9S-W-30111 
    
MW10S 30-45 3/21/06 12.3 49.6 19 gal – ND ND ND MRMW10S-W-19999 
MW10S 30-45 9/18/06 11.1 49.6 20 gal – ND ND ND MRMW10S-W-22489 
MW10S 30-45 3/21/07 10.8 49.6 20 gal – ND ND ND MRMW10S-W-16485 
MW10S 30-45 10/1/07 7.0 49.7 20 gal – ND ND ND MRMW10S-W-16593 
MW10S 30-45 4/14/08 9.8 49.7 1.9 L – ND ND ND MRMW10S-W-23240 
MW10S 30-45 10/20/08 13.7 49.7 5.4 L 37.5 ND ND ND MRMW10S-W-27630 
MW10S 30-45 4/23/09 13.6 45.0 7.5 L 37.5 ND ND ND MRMW10S-W-27662 
MW10S 30-45 9/3/09 12.0 49.7 7.5 L 37.5 ND ND ND MRMW10S-W-29952 
MW10S 30-45 4/6/10 7.5 49.7 9.0 L 37.5 ND ND ND MRMW10S-W-29992 
MW10S 30-45 9/22/10 11.7 49.7 11 L 37.5 ND 0.3 J ND MRMW10S-W-30020 
MW10S 30-45 4/20/11 13.7 49.3 7.3 L 37.5 ND 0.2 J ND MRMW10S-W-30048 
MW10S 30-45 10/4/11 12.5 49.7 8.0 L 37.5 ND ND ND MRMW10S-W-30077 
MW10S 30-45 3/28/12 12.8 49.7 8.0 L 37.5 ND 0.3 J ND   MRMW10S-W-30112 
MW10S 30-45 3/28/12 12.8 49.7 8.0 L 37.5 ND 0.3 J ND Replicate. MRMW10SDUP-W-30119 
    
MW11S 53-68 3/22/06 35.2 72.5 20 gal – 39 0.9 J ND MRMW11S-W-20001 
MW11S 53-68 9/19/06 36.0 73.1 20 gal – 53 1.0 ND MRMW11S-W-22491 
MW11S 53-68 3/20/07 34.7 73.1 20 gal – 37 0.8 J ND MRMW11S-W-16479 
MW11S 53-68 10/1/07 31.6 73.0 20 gal – 54 1.2 ND MRMW11S-W-16594 
MW11S 53-68 4/15/08 29.9 72.7 5.5 L – 35 0.8 J ND April monitoring. MRMW11S-W-23241 
MW11S 53-68 4/22/08 30.2 72.7 7.2 L – 42 0.9 J ND Confirm low carbon 

tetrachloride. 
MRMW11S-W-23261 

MW11S 53-68 10/20/08 37.1 72.7 9.0 L 60.5 42 0.9 J ND Low flow. MRMW11S-W-27631 
MW11S 53-68 10/21/08 – – – – – 45 0.9 J ND Full purge. MRMW11S-W-27651 
MW11S 53-68 4/23/09 38.1 72.7 5.0 L 60.5 46 1.0 ND MRMW11S-W-27663 
MW11S 53-68 9/3/09 34.7 72.7 7.5 L 60.5 39 0.9 J ND Low flow. MRMW11S-W-29953 
MW11S 53-68 9/4/09 35.0 72.7 72 L 67.0 41 0.9 J ND Three well volumes. MRMW11S-W-29973 
MW11S 53-68 4/6/10 29.5 72.7 6.5 L 60.5 38 1.0 ND MRMW11S-W-29993 
MW11S 53-68 9/23/10 34.8 72.7 7.0 L 60.5 28 1.0 ND MRMW11S-W-30021 
MW11S 53-68 4/20/11 39.2 72.5 7.5 L 60.5 38 1.1 ND MRMW11S-W-30049 
MW11S 53-68 10/4/11 36.8 72.7 6.0 L 60.5 33 0.8 J ND MRMW11S-W-30078 
MW11S 53-68 3/28/12 36.5 72.7 6.0 L 60.5 39 1.1 ND   MRMW11S-W-30113 
    
Isch – 2/19/04 – – Pumpe – – ND ND ND MRJR-W-16502 
Isch – 9/14/05 – – Pump – – ND ND ND MRPRISCH-W-16513 
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Pump Concentration (µg/L) 
Screen Depth to Depth of   Intake 
Interval Sample Water well Volume Purge Position Carbon Methylene 

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) Tetrachloride Chloroform Chloride Comment Sample 
                         
   
Isch – 3/23/06 – – 20 gal – ND ND ND MRISCH-W-19989 
Isch – 9/19/06 – – Pump – – ND ND ND MRISCH-W-16531 
Isch – 3/22/07 – – Pump – – ND ND ND MRISCH-W-16564 
Isch – 10/3/07 – – Pump – – ND ND ND MRISCH-W-16590 
Isch – 4/15/08 – – Pump – – 0.4 J ND ND MRISCH-W-23242 
Isch – 4/22/08 – – Pump – – ND ND ND MRISCH-W-23262 
Isch – 10/21/08 – – Pump – – ND ND ND MRISCH-W-27632 
Isch – 4/22/09 – – Pump – – ND ND ND MRISCH-W-27664 
Isch – 9/2/09 – – Pump – – ND ND ND MRISCH-W-29954 
Isch – 4/7/10 – – Pump – – ND ND ND MRISCH-W-29994 
Isch – 9/22/10 – – Pump – – ND ND ND MRISCH-W-30022 
Isch – 4/21/11 – – Pump – – ND ND ND MRISCH-W-30050 
Isch – 10/3/11 – – Pump – – ND ND ND MRIsch-W-30079 
Isch – 3/28/12         ND ND ND   MRISCH-W-30114 
    
Rilinger – 6/4/04 – – Pump – – ND ND ND MRPRIVRIL-W-16471 
Rilinger – 9/14/05 – – Pump – – 2.6 0.1 J ND MRPRILL-W-16512 
Rilinger – 3/19/06 – – Pump – – ND ND 0.4 J B MRRILINGER-W-19988 
Rilinger – 9/19/06 – – Pump – – ND ND ND MRRILI-W-16530 
Rilinger – 3/29/07 – – Pump – – 1.3 1.1 ND MRRILINGER-W-16561 
Rilinger – 10/3/07 – – Pump – – 13f 0.4 J ND MRRILINGER-W-16591 
Rilinger – 10/8/07 – – Pump – – 0.4 J ND ND MRRILINGER-W-16592 
Rilinger – 1/11/08 – – Pump – – 6.2 0.5 J ND MORIL-W-11108 
Rilinger – 4/15/08 – – Pump – – 9.9 0.4 J ND MRRILINGER-W-23243 
Rilinger – 10/21/08 – – Pump – – 0.9 J ND ND MRRILLINGER-W-27633 
Rilinger – 4/22/09 – – Pump – – 1.2 ND ND MRRILLINGER-W-27665 
Rilinger – 9/2/09 – – Pump – – 1.0 ND ND MRRILLINGER-W-29955 
Rilinger – 4/7/10 – – Pump – – 0.8 J ND ND MRRILLINGER-W-29995 
Rilinger – 9/22/10 – – Pump – – 1.3 ND ND MRRILLINGER-W-30023 
Rilinger – 4/21/11 – – Pump – – 0.7 J ND ND MRRILLINGER-W-30051 
Rilinger – 10/3/11 – – Pump – – 0.7 J ND ND MRRillinger-W-30080 
Rilinger – 3/28/12         0.7 J ND ND   MRRILLINGER-W-30115 
    
Stone 43g 6/4/04 23.4 – – – – 10 ND ND Purged dry. MRPRIVSTON-W-16475 
Stone 43 9/14/05 17.2 40.0 – – – 2.6 0.3 J ND MRPRSTON-W-16511 
Stone 43 3/19/06 17.4 40.0 100 gal – 14 0.8 J 0.4 J B MRSTONE-W-19987 
Stone 43 9/19/06 18.6 38.8 41 gal – 2.1 ND ND MRSTONE-W-16529 
Stone 43 3/22/07 20.6 38.8 56 gal – 5.4 0.3 J ND MRSTONE-W-16560 
Stone 43 10/3/07 14.6 38.6 72 gal – 2.8 ND ND MRSTONE-W-16589 
Stone 43 4/15/08 – 38.9 – – – 0.9 J ND ND MRSTONE-W-23244 
Stone 43 10/21/08 – – 5.0 gal – 3.0 ND ND MRSTONE-W-27634 
Stone 43 4/23/09 – – 5.0 gal – 1.1 ND ND MRSTONE-W-27666 
Stone 43 9/2/09 – – 5.0 gal – 0.9 J ND ND MRSTONE-W-29956 
Stone 43 4/7/10 – – 5.0 gal – 0.5 J ND ND MRSTONE-W-29996 
Stone 43 9/22/10 – – 5.0 gal – 0.6 J 1.8 ND MRSTONE-W-30024 
Stone 43 4/21/11 – – 5.0 gal – 1.8 0.9 J ND MRSTONE-W-30052 
Stone 43 10/3/11 – – 5.0 gal – 1.5 ND ND MRStone-W-30081 
Stone 43 3/28/12         0.5 J ND ND   MRSTONE-W-30116 
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Pump Concentration (µg/L) 
Screen Depth to Depth of   Intake 
Interval Sample Water well Volume Purge Position Carbon Methylene 

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) Tetrachloride Chloroform Chloride Comment Sample 
                         
   
TD12 27-67 4/22/08 – – – – – ND ND ND Grimm irrigation well. MRTD12-W-23264 
TD12 27-67 10/20/08 – – – – – ND ND ND Grimm irrigation well. MRTD12-W-27635 
TD12 27-67 4/23/09 – – – – – ND ND ND Tile drain into creek. MRTD12-W-27667 
TD12 27-67 9/3/09 – – – – – ND ND ND Overflow before 

catchment. 
MRTD12-W-29957 

TD12 27-67 4/6/10 – – – – – ND ND ND Overflow before 
catchment. 

MRTD12-W-29997 

TD12 27-67 9/22/10 – – – – – ND ND ND Overflow before 
catchment. 

MRTD12-W-30025 

TD12 27-67 4/20/11 – – – – – ND ND ND Overflow before 
catchment. 

MRTD12-W-30053 

TD12 27-67 10/3/11 – – – – – ND ND ND Overflow before 
catchment. 

MRTD12-W-30082 

TD12 27-67 3/28/12          ND ND ND Overflow before 
catchment. 

MRTD12-W-30117 

                         
 
 
a ND, not detected at instrument detection limit of 0.1 µg/L. 
 
b Qualifier J indicates an estimated concentration below the method quantitation limit of 1.0 µg/L. 
 
c Qualifier B indicates that the compound was present in the associated method blank. 
 
d Qualifier R indicates that the contaminant was present in the associated equipment rinsate. Resampling confirmed that the well was free of contamination. 
 
e  The well's dedicated pump was used for sampling. The pump was allowed to run before the sample was collected. 
 
f Sample collected after recent reactivation of well. Well resampled on 1/8/07 and 1/11/08. 
 
g Total depth. 
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TABLE 3.4  Field measurements for groundwater samples collected in 2003-2012. Shading indicates sample collection with the low-flow procedure. 
                  
       Pump         
 Screen  Depth to Depth of   Intake    Dissolved   Carbon  
 Interval Sample Water well Volume Purge Position Temperature  Conductivity Oxygen ORP Iron II Dioxide  

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) (°C) pH (µS/cm) (mg/L) (mV) (mg/L) (mg/L) Sample 
                 

                 
MW1S 11-51 10/23/03 30.4 54.0 70 gal – 14.6 7.14 933 –a 13 – – MRMW1S-W-16422 
MW1S 11-51 6/2/04 27.0 53.9 53 gal – 14.4 7.16 970 – – – – MRMW1S-W-16461 
MW1S 11-51 9/13/05 24.2 53.9 57 gal – 15.3 6.95 1174 7.17 200 0.00 55 MRMW1S-W-19259 
MW1S 11-51 3/22/06 29.0 54.0 48 gal – 15.5 7.23 927 9.94 220 0.01 40 MRMW1S-W-20008 
MW1S 11-51 9/20/06 26.8 54.0 55 gal – 15.7 7.12 973 7.52 – 0.03 40 MRMW1S-W-22495 
MW1S 11-51 3/21/07 25.8 54.0 55 gal – 16.6 6.48 960 5.45 88 0.00 40 MRMW1S-W-16488 
MW1S 11-51 10/1/07 21.7 54.0 63 gal – 16.0 6.80 886 6.79 128 0.00 30 MRMW1S-W-16595 
MW1S 11-51 4/14/08 16.2 54.0 5.5 L – 13.9 7.09 1237 6.38 118 0.02 – MRMW1S-W-23230 
MW1S 11-51 4/22/08 16.0 54.0 6.3 L – 15.6 6.96 1230 6.10 133 – – MRMW1S-W-23259 
MW1S 11-51 5/1/08 – – 3.2 L 22.0 17.1 7.11 801 3.34 104 – – MRMW1S-22-W-23275 
MW1S 11-51 5/1/08 – – 3.2 L 27.0 17.0 7.10 820 3.40 102 – – MRMW1S-27-W-23276 
MW1S 11-51 5/1/08 – – 4.3 L 48.0 16.3 7.00 1301 3.03 118 – – MRMW1S-48-W-23277 
MW1S 11-51 10/20/08 25.8 54.0 6.0 L 31.0 14.0 6.84 1265 5.40 103 0.00 – MRMW1S-W-27620 
MW1S 11-51 10/21/08 – – TWVb – – 14.8 7.02 978 – – 0.00 – MRMW1S-W-27649 
MW1S 11-51 4/24/09 24.4 54.0 5.0 L 39.2 16.2 7.00 986 8.93 75 0.04 – MRMW1S-W-27652 
MW1S 11-51 9/3/09 19.0 54.0 8.0 L 35.0 16.0 6.94 1334 7.08 28 0.04 – MRMW1S-W-29942 
MW1S 11-51 9/4/09 19.3 51.2 244 L 50.0 15.0 6.92 950 7.73 61 – – MRMW1S-W-29971 
MW1S 11-51 4/7/10 11.7 51.3 7.0 L 16.6 9.6 7.01 695 8.66 233 0.00 – MRMW1ST-W-29981 
MW1S 11-51 4/7/10 11.6 51.3 6.0 L 31.5 11.9 6.96 918 8.42 246 0.00 – MRMW1SM-W-29980 
MW1S 11-51 4/7/10 11.7 51.3 6.0 L 46.3 11.7 6.95 965 8.29 251 0.01 – MRMW1SB-W-29979 
MW1S 11-51 4/7/10 11.5 51.3 80 gal 49.0 14.0 7.18 687 8.86 211 0.03 – MRMW1S3X-W-29982 
MW1S 11-51 9/22/10 19.9 54.0 10 L 31.0 17.9 7.01 1337 6.17 134 0.07 – MRMW1S-W-30010 
MW1S 11-51 4/20/11 23.5 54.0 6.5 L 37.0 13.8 6.96 866 6.39 55 0.00 – MRMW1S-W-30038 
MW1S 11-51 10/4/11 21.8 54.0 8.0 L 34.9 15.4 7.65 1166 5.72 98 0.00 – MRMW1S-W-30067 
MW1S 11-51 10/12/11 22.1 54.0 6.0 L 36.6 16.3 7.24 1279 5.76 323 – – MRMW1S-W-30091 
MW1S 11-51 10/12/11 22.4 54.0 65 gal 49.0 16.7 7.36 905 6.18 270 – – MRMW1S3X-W-30092 
MW1S 11-51 3/29/12 20.1 54.0 8.0 L 25.0 16.0 7.00 862 6.66 -3 0.00 – MRMW1SU-W-30099
MW1S 11-51 3/29/12 20.2 54.0 8.0 L 35.0 15.6 7.00 955 6.55 -5 0.03 – MRMW1SM-W-30100
MW1S 11-51 3/29/12 20.2 54.0 8.0 L 46.0 15.6 7.02 953 6.55 -2 0.00 – MRMW1SL-W-30101
MW1S 11-51 3/29/12 20.2 54.0 68 gal 50.0 16.6 7.14 837 6.61 12 0.01 – MRMW1S3X-W-30102
                 
MW1D 63-88 10/22/03 28.4 88.5 92 gal – 14.9 6.87 2620 – 25 – – MRMW1D-W-16421 
MW1D 63-88 6/2/04 26.8 88.6 140 gal – 13.9 6.87 2460 – – – – MRMW1D-W-16458 
MW1D 63-88 9/13/05 23.7 88.6 200 gal – 15.5 6.56 2470 – – – – MRMW1D-W-16518 
MW1D 63-88 3/19/06 26.9 88.6 112 gal – 12.9 6.95 2460 5.11 230 0.00 – MRMW1D-W-19986 
MW1D 63-88 9/20/06 25.5 88.8 125 gal – 12.5 6.93 2690 – – – – MRMW1D-W-16532 
MW1D 63-88 3/21/07 25.8 88.8 125 gal – 15.3 6.39 2540 0.08 12 0.39 40 MRMW1D-W-16487 
MW1D 63-88 10/1/07 22.8 89.4 130 gal – 16.3 6.60 2230 6.79 5 0.44 45 MRMW1D-W-16596 
MW1D 63-88 4/14/08 29.5 89.0 6.0 L – 14.6 6.99 2637 0.50 32 0.73 – MRMW1D-W-23231 
MW1D 63-88 10/20/08 30.4 89.0 7.0 L 75.5 13.4 6.83 2556 0.24 21 0.37 – MRMW1D-W-27621 
MW1D 63-88 4/24/09 31.0 89.0 7.0 L 75.5 16.7 6.92 2419 0.37 22 0.28 – MRMW1D-W-27653 
MW1D 63-88 9/3/09 27.1 89.0 6.5 L 75.5 16.9 7.00 2200 0.59 16 0.27 – MRMW1D-W-29943 
MW1D 63-88 4/6/10 24.7 89.0 8.5 L 75.5 17.8 6.39 2274 0.15 33 0.01 – MRMW1D-W-29983 
MW1D 63-88 9/22/10 27.9 89.0 9.0 L 75.5 17.6 7.01 2492 0.31 61 0.04 – MRMW1D-W-30011 
MW1D 63-88 4/20/11 30.2 89.0 5.5 L 75.5 13.5 6.98 1951 0.33 -2 0.20 – MRMW1D-W-30039 
MW1D 63-88 10/4/11 29.1 89.0 6.5 L 75.5 14.9 7.66 2011 0.17 22 0.09 – MRMW1D-W-30068 
MW1D 63-88 3/28/12 30.5 89.0 5.8 L 75.5 16.0 7.01 2161 0.30 155 0.00 – MRMW1D-W-30103
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TABLE 3.4  (Cont.)  
                  
       Pump         
 Screen  Depth to Depth of   Intake    Dissolved   Carbon  
 Interval Sample Water well Volume Purge Position Temperature  Conductivity Oxygen ORP Iron II Dioxide  

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) (°C) pH (µS/cm) (mg/L) (mV) (mg/L) (mg/L) Sample 
                 

                 
MW2S 13-53 10/22/03 42.2 53.4 PDSc – – 16.2 6.86 875 – 20 – – MRMW02-W-16419 
MW2S 13-53 6/2/04 37.4 53.3 31 gal – 16.9 7.07 861 – – – – MRMW2S-W-16459 
MW2S 13-53 9/14/05 33.7 53.3 38 gal – 15.2 6.94 801 7.85 142 – 65 MRMW2S-W-19264 
MW2S 13-53 3/21/06 40.9 53.3 27 gal – 13.0 7.07 863 9.40 262 0.14 25 MRMW2S-W-19992 
MW2S 13-53 9/18/06 36.5 53.3 28 gal – 13.6 6.99 844 6.81 69 0.00 80 MRMW2S-W-22488 
MW2S 13-53 3/22/07 35.8 53.3 35 gal – 15.2 6.40 790 5.82 69 0.00 30 MRMW2S-W-16559 
MW2S 13-53 10/3/07 31.2 53.4 44 gal – 16.8 6.97 703 6.70 269 0.01 30 MRMW2S-W-16587 
MW2S 13-53 4/15/08 23.6 53.4 2.2 L – 11.7 7.23 742 3.22 75 0.00 – MRMW2S-W-23232 
MW2S 13-53 10/21/08 33.7 53.5 5.0 L 33.0 13.4 7.08 745 8.55 104 0.00 – MRMW2S-W-27622 
MW2S 13-53 10/21/08 – – TWV – – – – – – – – – MRMW2S-W-27652 
MW2S 13-53 4/23/09 33.2 53.5 6.5 L 43.4 15.2 6.97 755 9.19 26 0.00 – MRMW2S-W-27654 
MW2S 13-53 9/3/09 29.4 53.5 5.4 L 41.2 15.1 7.15 690 8.80 32 0.01 – MRMW2S-W-29944 
MW2S 13-53 4/6/10 18.6 52.4 6.5 L 36.0 17.1 6.95 681 6.85 37 0.12 – MRMW2S-W-29984 
MW2S 13-53 9/22/10 31.3 53.0 7.0 L 33.0 16.1 7.03 723 7.16 142 0.00 – MRMW2S-W-30012 
MW2S 13-53 4/20/11 36.0 53.5 8.0 L 44.5 13.4 6.91 615 7.07 103 0.05 – MRMW2S-W-30040 
MW2S 13-53 10/4/11 32.7 53.5 7.5 L 42.6 15.3 7.71 592 6.89 120 0.01 – MRMW2S-W-30069 
MW2S 13-53 3/28/12 31.5 53.5 7.0 L 42.5 15.8 7.06 629 7.04 -59 0.00 – MRMW2S-W-30104
                 
MW3S 18-48 10/23/03 36.5 47.8 73 gal – 16.8 7.23 655 – 6 – – MRMW03-W-16423 
MW3S 18-48 6/2/04 30.7 47.5 34 gal – 14.2 7.23 664 – – – – MRMW3S-W-16462 
MW3S 18-48 9/13/05 25.6 47.6 50 gal – 14.6 7.13 663 8.82 223 0.00 100 MRMW3S-W-19261 
MW3S 18-48 3/23/06 35.6 47.7 28 gal – 8.9 7.16 662 6.74 269 0.08 25 MRMW3S-W-19994 
MW3S 18-48 9/20/06 29.4 47.8 22 gal – 12.9 7.15 669 7.64 105 0.00 – MRMW3S-W-22496 
MW3S 18-48 3/22/07 26.2 47.8 45 gal – 15.0 6.44 578 5.90 261 0.17 30 MRMW3S-W-16563 
MW3S 18-48 10/3/07 22.7 47.9 50 gal – 15.3 6.97 594 0.38 282 0.00 20 MRMW3S-W-16585 
MW3S 18-48 4/14/08 17.0 47.8 3.3 L – 13.7 7.17 693 3.52 165 0.00 – MRMW3S-W-23233 
MW3S 18-48 4/22/08 15.8 47.8 6.5 L – 16.0 6.99 685 6.71 155 – – MRMW3S-W-23260 
MW3S 18-48 5/1/08 – – 2.6 L 26.0 13.2 7.17 675 3.83 161 – – MRMW3S-26-W-23269 
MW3S 18-48 5/1/08 – – 2.8 L 38.0 12.7 7.12 671 4.21 193 – – MRMW3S-38-W-23270 
MW3S 18-48 5/1/08 – – 3.2 L 45.0 12.6 7.03 675 4.57 205 – – MRMW3S-45-W-23271 
MW3S 18-48 10/21/08 27.0 47.8 4.2 L 33.0 12.6 7.17 673 6.42 115 0.00 – MRMW3S-W-27623 
MW3S 18-48 10/21/08 – – TWV – – 14.3 7.11 522 – – 0.00 – MRMW3S-W-27650 
MW3S 18-48 4/23/09 26.7 47.8 5.0 L 37.3 17.0 7.06 662 9.40 -63 0.01 – MRMW3S-W-27655 
MW3S 18-48 9/3/09 22.4 47.8 5.5 L 35.2 16.3 7.28 640 7.69 12 0.01 – MRMW3S-W-29945 
MW3S 18-48 9/4/09 22.6 47.8 190 L 46.0 14.2 6.57 659 9.09 95 – – MRMW3S-W-29972 
MW3S 18-48 4/6/10 12.1 47.8 6.0 L 33.0 16.0 6.99 611 8.20 8 0.00 – MRMW3S-W-29985 
MW3S 18-48 9/23/10 23.7 47.8 7.0 L 33.0 15.8 7.22 674 11.00 150 0.05 – MRMW3S-W-30013 
MW3S 18-48 4/20/11 32.1 47.8 6.2 L 40.0 13.3 7.11 514 6.64 61 0.02 – MRMW3S-W-30041 
MW3S 18-48 10/4/11 26.0 47.8 7.0 L 37.0 15.8 7.78 563 5.99 115 0.00 – MRMW3S-W-30070 
MW3S 18-48 3/28/12 24.0 47.8 6.5 L 35.9 15.2 7.11 592 7.33 -56 0.00 – MRMW3S-W-30105
                 
MW4S 17-47 10/21/03 46.4 47.8 PDS – – – 7.17 758 – – – – MRMW04-W-16418 
MW4S 17-47 6/4/04 43.2 47.8 10 gal – 15.4 6.93 769 – – – – MRMW4S-W-16470 
MW4S 17-47 9/14/05 36.2 47.8 8.0 gal – 15.4 7.30 751 8.00 174 0.00 50 MRMW4S-W-19262 
MW4S 17-47 3/21/06 44.6 47.7 6.0 gal – 6.7 7.25 729 10.90 154 0.00 25 MRMW4S-W-19993 
MW4S 17-47 9/18/06 41.6 47.8 5.3 gal – 13.1 7.25 728 8.05 41 0.00 50 MRMW4S-W-22487 
MW4S 17-47 3/22/07 38.7 47.8 6.0 gal – 14.2 6.53 765 5.91 78 0.10 25 MRMW4S-W-16562 
MW4S 17-47 10/3/07 31.1 47.7 30 gal – 16.4 6.95 715 7.40 281 0.10 30 MRMW4S-W-16586 
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TABLE 3.4  (Cont.)  
                  
       Pump         
 Screen  Depth to Depth of   Intake    Dissolved   Carbon  
 Interval Sample Water well Volume Purge Position Temperature  Conductivity Oxygen ORP Iron II Dioxide  

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) (°C) pH (µS/cm) (mg/L) (mV) (mg/L) (mg/L) Sample 
                 

                 
MW4S 17-47 1/11/08 – – – – – 11.3 7.56 757 – – – – MOMW4S-W-011108 
MW4S 17-47 4/14/08 26.3 47.9 2.5 L – 13.1 7.28 783 3.80 213 0.00 – MRMW4S-W-23234 
MW4S 17-47 10/20/08 36.7 47.8 8.0 gal – 14.5 7.16 756 8.71 104 0.00 – MRMW4S-W-27624 
MW4S 17-47 4/23/09 41.5 47.8 5.0 L 44.7 15.8 7.16 717 9.45 22 0.05 – MRMW4S-W-27656 
MW4S 17-47 9/4/09 31.6 47.8 6.0 L 39.3 15.0 7.13 731 8.23 80 0.04 – MRMW4S-W-29946 
MW4S 17-47 4/6/10 21.8 47.9 5.5 L 34.8 16.5 7.07 629 8.07 -1 0.00 – MRMW4S-W-29986 
MW4S 17-47 9/22/10 33.2 47.8 6.0 L 32.0 16.3 7.07 732 7.28 90 0.00 – MRMW4S-W-30014 
MW4S 17-47 4/21/11 42.4 47.8 5.0 L 44.7 12.6 7.15 595 7.25 138 0.00 – MRMW4S-W-30042 
MW4S 17-47 10/4/11 35.6 47.8 6.0 L 40.9 16.0 7.95 606 7.62 115 0.00 – MRMW4S-W-30071 
MW4S 17-47 3/28/12 35.1 47.8 7.2 L 41.5 14.5 6.97 612 7.78 -37 0.01 – MRMW4S-W-30106
                 
MW5S 15-55 10/22/03 31.4 55.7 48 gal – 15.3 7.10 816 – 6 – – MRMW05-W-16420 
MW5S 15-55 6/2/04 26.3 55.7 >57 gal – 14.3 7.21 817 – – – – MRMW5S-W-16460 
MW5S 15-55 9/13/05 22.7 54.2 75 gal – 16.0 7.04 763 13.90 228 0.00 60 MRMW5S-W-19260 
MW5S 15-55 3/22/06 28.6 54.5 50 gal – 13.9 7.25 781 4.52 234 0.06 35 MRMW5S-W-19996 
MW5S 15-55 9/20/06 25.4 54.6 52 gal – 13.9 7.19 787 5.82 73 0.00 35 MRMW5S-W-22493 
MW5S 15-55 3/22/07 25.1 54.6 58 gal – 15.5 6.50 436 3.98 159 0.08 30 MRMW5S-W-16569 
MW5S 15-55 10/3/07 19.6 54.7 68 gal – 16.5 7.18 850 1.87 268 0.04 25 MRMW5S-W-16588 
MW5S 15-55 4/14/08 11.2 54.6 6.0 L – 14.1 6.90 1008 3.73 143 0.02 – MRMW5S-W-23235 
MW5S 15-55 4/23/08 11.3 54.6 6.5 L – 14.9 6.88 1009 3.27 184 – – MRMW5S-W-23266 
MW5S 15-55 5/1/08 – – 3.7 L 20.0 15.2 6.92 1014 2.99 126 – – MRMW5S-20-W-23272 
MW5S 15-55 5/1/08 – – 3.4 L 28.0 15.1 6.90 997 2.38 124 – – MRMW5S-28-W-23273 
MW5S 15-55 5/1/08 – – 4.0 L 52.0 15.1 6.89 989 2.06 128 – – MRMW5S-52-W-23274 
MW5S 15-55 10/21/08 22.5 54.6 7.0 L 35.0 13.2 7.04 818 5.54 180 0.00 – MRMW5S-W-27625 
MW5S 15-55 4/24/09 22.1 54.6 5.5 L 38.4 15.2 6.98 817 6.68 77 0.00 – MRMW5S-W-27657 
MW5S 15-55 9/3/09 17.6 54.6 5.5 L 36.3 16.5 7.10 873 3.07 23 0.02 – MRMW5S-W-29947 
MW5S 15-55 4/7/10 8.3 54.5 5.5 L 35.0 12.6 6.76 844 4.46 149 0.00 – MRMW5S-W-29987 
MW5S 15-55 9/22/10 19.3 55.0 6.5 L 35.0 16.4 6.81 891 1.69 112 0.00 – MRMW5S-W-30015 
MW5S 15-55 4/20/11 24.4 54.6 7.0 L 36.0 14.6 7.17 617 5.34 89 0.00 – MRMW5S-W-30043 
MW5S 15-55 10/4/11 21.1 54.6 6.5 L 38.3 16.7 7.72 740 4.37 118 0.03 – MRMW5S-W-30072 
MW5S 15-55 3/28/12 20.6 54.6 7.0 L 37.6 16.9 7.11 724 5.29 -66 0.00 – MRMW5S-W-30107
                  
MW6S 10-25 6/3/04 3.3 26.9 45 gal – 15.1 6.89 2410 – – – – MRMW6S-W-16465 
MW6S 10-25 9/14/05 4.7 26.9 43 gal – 14.1 7.06 2350 0.01 54 0.00 60 MRMW6S-W-19263 
MW6S 10-25 3/20/06 5.4 26.9 43 gal – 9.8 6.91 2360 1.37 89 0.38 60 MRMW6S-W-19990 
MW6S 10-25 9/18/06 5.5 26.9 27 gal – 12.5 6.96 2410 0.08 -29 0.35 85 MRMW6S-W-22486 
MW6S 10-25 3/21/07 5.4 26.9 30 gal – 18.0 6.34 2450 0.12 75 0.78 40 MRMW6S-W-16486 
MW6S 10-25 10/2/07 5.0 26.9 31 gal – 17.1 7.33 2280 0.20 61 0.19 35 MRMW6S-W-16583 
MW6S 10-25 4/15/08 5.2 26.9 2.5 L – 8.7 6.99 2485 0.31 -76 0.41 – MRMW6S-W-23236 
MW6S 10-25 10/20/08 5.7 26.9 5.0 L 17.5 14.3 6.84 2380 0.36 18 0.28 – MRMW6S-W-27626 
MW6S 10-25 4/24/09 6.2 26.9 12 L 17.5 15.2 6.93 2270 0.19 -39 0.63 – MRMW6S-W-27658 
MW6S 10-25 9/4/09 5.9 26.9 5.4 L 17.5 13.8 6.88 2302 0.64 79 0.32 – MRMW6S-W-29948 
MW6S 10-25 4/6/10 6.2 26.9 8.0 L 17.5 15.2 6.87 2141 0.05 -19 0.21 – MRMW6S-W-29988 
MW6S 10-25 9/22/10 5.5 26.9 8.8 L 17.5 15.6 6.92 2354 0.42 47 0.24 – MRMW6S-W-30016 
MW6S 10-25 4/20/11 6.5 24.9 8.0 L 17.5 13.0 6.73 1867 0.18 28 0.09 – MRMW6S-W-30044 
MW6S 10-25 10/4/11 6.5 26.9 6.0 L 17.5 16.6 7.11 2020 0.14 14 0.34 – MRMW6S-W-30073 
MW6S 10-25 3/28/12 6.4 26.9 7.0 L 17.5 14.7 6.62 1928 0.20 0 0.00 – MRMW6S-W-30108
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TABLE 3.4  (Cont.)  
                  
       Pump         
 Screen  Depth to Depth of   Intake    Dissolved   Carbon  
 Interval Sample Water well Volume Purge Position Temperature  Conductivity Oxygen ORP Iron II Dioxide  

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) (°C) pH (µS/cm) (mg/L) (mV) (mg/L) (mg/L) Sample 
                 

                 
MW7S 20-45 6/3/04 26.7 47.0 40 gal – 13.8 7.19 763 – – – – MRMW7S-W-16466 
MW7S 20-45 9/12/05 17.6 46.9 55 gal – 15.0 7.26 760 8.35 240 0.00 50 MRMW7S-W-19258 
MW7S 20-45 3/22/06 22.5 47.0 48 gal – 15.2 7.32 740 5.52 268 0.03 25 MRMW7S-W-20000 
MW7S 20-45 9/19/06 20.9 47.0 56 gal – 13.2 7.15 764 7.37 114 0.00 25 MRMW7S-W-22490 
MW7S 20-45 3/20/07 18.0 47.0 50 gal – 14.6 6.43 750 5.31 95 0.00 30 MRMW7S-W-16481 
MW7S 20-45 10/1/07 12.4 47.0 70 gal – 15.6 6.99 725 7.76 269 0.01 35 MRMW7S-W-16581 
MW7S 20-45 4/14/08 7.7 47.0 1.8 L – 13.4 7.21 811 2.50 276 0.00 – MRMW7S-W-23237 
MW7S 20-45 4/23/08 7.8 47.0 11 L – 14.0 7.00 822 7.41 191 – – MRMW7S-W-23265 
MW7S 20-45 10/20/08 17.2 47.0 6.3 L 32.5 14.9 7.02 802 6.38 87 0.00 – MRMW7S-W-27627 
MW7S 20-45 4/23/09 16.7 47.0 7.0 L 32.5 16.1 7.01 727 9.48 -53 0.01 – MRMW7S-W-27659 
MW7S 20-45 9/3/09 13.8 47.0 9.0 L 32.5 17.4 7.58 814 9.86 102 0.02 – MRMW7S-W-29949 
MW7S 20-45 4/6/10 6.4 47.0 5.4 L 32.5 14.7 7.04 718 7.92 23 0.00 – MRMW7S-W-29989 
MW7S 20-45 9/23/10 14.2 45.0 6.0 L 32.5 16.0 6.91 772 8.39 201 0.00 – MRMW7S-W-30017 
MW7S 20-45 4/20/11 19.7 46.7 6.0 L 32.5 13.0 7.00 598 7.91 128 0.00 – MRMW7S-W-30045 
MW7S 20-45 10/4/11 7.1 47.0 7.0 L 32.5 16.2 7.18 674 8.17 205 0.01 – MRMW7S-W-30074 
MW7S 20-45 3/28/12 15.4 47.0 8.0 L 32.5 16.6 6.69 686 8.01 165 0.04 – MRMW7S-W-30109
                 
MW8S 10-25 6/3/04 3.7 26.8 45 gal – 12.8 7.12 941 – – – – MRMW8S-W-16464 
MW8S 10-25 9/14/05 4.0 26.8 57 gal – 14.1 7.30 853 0.02 65 0.00 40 MRMW8S-W-19265 
MW8S 10-25 3/20/06 4.6 26.4 43 gal – 12.5 7.04 954 0.90 153 0.05 30 MRMW8S-W-19991 
MW8S 10-25 9/19/06 4.8 26.8 45 gal – 11.8 7.09 903 0.58 284 0.13 50 MRMW8S-W-22492 
MW8S 10-25 3/20/07 2.6 26.8 49 gal – 11.0 6.52 1026 0.77 76 0.00 30 MRMW8S-W-16483 
MW8S 10-25 10/2/07 2.2 26.8 48 gal – 15.2 6.76 607 2.66 209 0.02 25 MRMW8S-W-16584 
MW8S 10-25 4/15/08 0.7 26.8 5.5 L – 10.2 7.27 1067 1.58 170 0.00 – MRMW8S-W-23238 
MW8S 10-25 10/20/08 3.6 26.8 8.0 L 17.5 14.0 6.91 1002 0.93 69 0.00 – MRMW8S-W-27628 
MW8S 10-25 4/23/09 2.3 26.8 6.0 L 17.5 11.4 6.88 825 1.76 -35 0.02 – MRMW8S-W-27660 
MW8S 10-25 9/3/09 2.9 26.8 8.5 L 17.5 14.1 7.52 890 2.09 115 0.00 – MRMW8S-W-29950 
MW8S 10-25 4/6/10 1.1 26.8 8.0 L 17.5 13.7 7.00 843 2.60 212 0.00 – MRMW8S-W-29990 
MW8S 10-25 9/22/10 2.5 26.8 9.0 L 17.5 16.2 7.12 865 1.51 100 0.04 – MRMW8S-W-30018 
MW8S 10-25 4/20/11 2.7 26.8 9.0 L 17.5 10.05 6.88 652 0.30 98 0.00 – MRMW8S-W-30046 
MW8S 10-25 10/4/11 4.9 26.3 9.0 L 17.5 14.37 7.16 711 1.22 191 0.04 – MRMW8S-W-30075 
MW8S 10-25 3/28/12 1.4 26.8 6.3 L 17.0 13.62 6.63 708 0.51 110 0.02 – MRMW8S-W-30110
                 
MW9S 38.83-53.83 3/22/06 20.2 58.6 20 gal – 14.6 7.17 715 0.41 25 0.00 35 MRMW9S-W-20004 
MW9S 38.83-53.83 9/19/06 18.9 59.0 22 gal – 13.0 7.08 707 0.10 113 0.00 55 MRMW9S-W-22494 
MW9S 38.83-53.83 3/20/07 16.7 59.0 22 gal – 14.2 6.39 714 0.21 40 0.00 20 MRMW9S-W-16480 
MW9S 38.83-53.83 10/1/07 14.0 58.6 23 gal – 15.5 7.05 664 5.50 191 0.00 30 MRMW9S-W-16582 
MW9S 38.83-53.83 4/14/08 16.6 58.6 2.3 L – 12.6 7.33 709 1.93 266 0.07 – MRMW9S-W-23239 
MW9S 38.83-53.83 10/20/08 21.5 58.5 11 L 46.3 15.1 7.15 690 6.18 106 0.00 – MRMW9S-W-27629 
MW9S 38.83-53.83 4/23/09 21.9 58.5 5.5 L 46.3 16.0 7.17 669 5.99 -65 0.07 – MRMW9S-W-27661 
MW9S 38.83-53.83 9/4/09 20.0 58.5 5.0 L 46.3 17.3 7.18 684 5.33 52 0.03 – MRMW9S-W-29951 
MW9S 38.83-53.83 4/6/10 16.5 58.5 6.0 L 46.3 15.3 7.19 650 5.50 -10 0.02 – MRMW9S-W-29991 
MW9S 38.83-53.83 9/22/10 21.2 53.8 7.0 L 46.3 17.1 7.12 704 6.07 151 0.00 – MRMW9S-W-30019 
MW9S 38.83-53.83 4/20/11 23.8 58.3 14 L 46.3 13.6 7.07 569 5.42 111 0.00 – MRMW9S-W-30047 
MW9S 38.83-53.83 10/4/11 22.4 58.5 8.0 L 46.3 16.7 7.14 618 5.90 185 0.05 – MRMW9S-W-30076 
MW9S 38.83-53.83 3/28/12 23.2 58.5 6.25 L 46.3 16.6 6.73 619 5.45 156 – – MRMW9S-W-30111
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TABLE 3.4  (Cont.)  
                  
       Pump         
 Screen  Depth to Depth of   Intake    Dissolved   Carbon  
 Interval Sample Water well Volume Purge Position Temperature  Conductivity Oxygen ORP Iron II Dioxide  

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) (°C) pH (µS/cm) (mg/L) (mV) (mg/L) (mg/L) Sample 
                 

                 
MW10S 30-45 3/21/06 12.3 49.6 19 gal – 6.3 7.11 701 2.10 88 0.01 40 MRMW10S-W-19999 
MW10S 30-45 9/18/06 11.1 49.6 20 gal – 14.3 7.17 701 0.04 24 0.08 60 MRMW10S-W-22489 
MW10S 30-45 3/21/07 10.8 49.6 20 gal – 14.5 6.51 720 0.88 11 0.00 30 MRMW10S-W-16485 
MW10S 30-45 10/1/07 7.0 49.7 20 gal – 16.3 6.97 664 0.35 248 0.04 35 MRMW10S-W-16593 
MW10S 30-45 4/14/08 9.8 49.7 1.9 L – 16.0 7.25 723 1.25 181 0.00 – MRMW10S-W-23240 
MW10S 30-45 10/20/08 13.7 49.7 5.4 L 37.5 14.3 7.03 710 1.02 56 0.00 – MRMW10S-W-27630 
MW10S 30-45 4/23/09 13.6 45.0 7.5 L 37.5 15.1 7.05 668 1.78 -57 0.07 – MRMW10S-W-27662 
MW10S 30-45 9/3/09 12.0 49.7 7.5 L 37.5 14.3 7.59 731 2.03 86 0.07 – MRMW10S-W-29952 
MW10S 30-45 4/6/10 7.5 49.7 9.0 L 37.5 16.1 7.06 649 2.91 221 0.00 – MRMW10S-W-29992 
MW10S 30-45 9/22/10 11.7 49.7 11 L 37.5 16.7 7.29 723 5.05 131 0.00 – MRMW10S-W-30020 
MW10S 30-45 4/20/11 13.7 49.3 7.25 L 37.5 12.8 7.06 573 2.09 99 0.10 – MRMW10S-W-30048 
MW10S 30-45 10/4/11 12.5 49.7 8.0 L 37.5 15.4 7.27 613 2.53 201 0.01 – MRMW10S-W-30077 
MW10S 30-45 3/28/12 12.8 49.7 8.0 L 37.5 14.7 6.73 606 2.94 139 0.06 – MRMW10S-W-30112
                 
MW11S 53-68 3/22/06 35.2 72.5 20 gal – 14.8 7.33 762 9.40 237 0.06 30 MRMW11S-W-20001 
MW11S 53-68 9/19/06 36.0 73.1 20 gal – 13.0 7.24 764 1.42 158 0.02 30 MRMW11S-W-22491 
MW11S 53-68 3/20/07 34.7 73.1 20 gal – 14.6 6.33 782 3.90 76 0.00 30 MRMW11S-W-16479 
MW11S 53-68 10/1/07 31.6 73.0 20 gal – 16.4 6.49 624 6.57 241 0.04 35 MRMW11S-W-16594 
MW11S 53-68 4/15/08 29.9 72.7 5.5 L – 13.9 7.30 785 6.14 152 0.00 – MRMW11S-W-23241 
MW11S 53-68 4/22/08 30.2 72.7 7.2 L – 15.1 7.25 790 6.22 163 – – MRMW11S-W-23261 
MW11S 53-68 10/20/08 37.1 72.7 9.0 L 60.5 14.3 7.16 756 8.95 104 0.00 – MRMW11S-W-27631 
MW11S 53-68 10/21/08 – – TWV – – 14.8 7.19 766 – – 0.00 – MRMW11S-W-27651 
MW11S 53-68 4/23/09 38.1 72.7 5.0 L 60.5 16.5 7.19 722 9.03 -62 0.09 – MRMW11S-W-27663 
MW11S 53-68 9/3/09 34.7 72.7 7.5 L 60.5 13.9 7.63 777 9.35 102 0.05 – MRMW11S-W-29953 
MW11S 53-68 9/4/09 35.0 72.7 72 L 67.0 16.2 6.69 721 8.78 100 – – MRMW11S-W-29973 
MW11S 53-68 4/6/10 29.5 72.7 6.5 L 60.5 15.0 7.14 700 7.20 -20 0.00 – MRMW11S-W-29993 
MW11S 53-68 9/23/10 34.8 72.7 7.0 L 60.5 15.7 7.40 756 12.62 179 0.33 – MRMW11S-W-30021 
MW11S 53-68 4/20/11 39.2 72.5 7.5 L 60.5 13.1 7.03 603 7.20 108 0.00 – MRMW11S-W-30049 
MW11S 53-68 10/4/11 36.8 72.7 6.0 L 60.5 16.1 7.26 647 7.56 202 0.03 – MRMW11S-W-30078 
MW11S 53-68 3/28/12 36.5 72.7 6.0 L 60.5 15.6 6.73 641 7.37 158 0.00 – MRMW11S-W-30113
                 
Isch – 2/19/04 – – Pumpd – – – – – – – – – MRJR-W-16502 
Isch – 9/14/05 – – Pump – – 20.4 6.73 2300 – – – – MRPRISCH-W-16513 
Isch – 3/23/06 – – 20 gal – 13.0 7.23 9400 – – – – MRISCH-W-19989 
Isch – 9/19/06 – – Pump – – – – – – – – – MRISCH-W-16531 
Isch – 3/22/07 – – Pump – – – – – – – – – MRISCH-W-16564 
Isch – 10/3/07 – – Pump – – – – – – – – – MRISCH-W-16590 
Isch – 4/15/08 – – Pump – – 12.6 7.33 3160 – – 0.28 – MRISCH-W-23242 
Isch – 10/21/08 – – Pump – – – – – – – – – MRISCH-W-27632 
Isch – 4/22/09 – – Pump – – 15.3 6.70 2389 – – 0.04 – MRISCH-W-27664 
Isch – 9/2/09 – – Pump – – 13.9 7.18 2600 – – – – MRISCH-W-29954 
Isch – 4/7/10 – – Pump – – 11.8 6.86 2326 – – 0.05 – MRISCH-W-29994 
Isch – 4/21/11 – – Pump – – 13.3 7.03 1949 – – 0.35 – MRISCH-W-30050 
Isch – 10/3/11 – – Pump – – 14.5 8.10 2011 – – 1.61 – MRIsch-W-30079 
Isch – 3/28/12 – – Pump – – 15.5 7.12 2210 – – 0.00 – MRISCH-W-30114
                 
Rilinger – 6/4/04 – – Pump – – 15.9 6.99 2450 – – – – MRPRIVRIL-W-16471 
Rilinger – 9/14/05 – – Pump – – – – – – – – – MRPRILL-W-16512 
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TABLE 3.4  (Cont.)  
                  
       Pump         
 Screen  Depth to Depth of   Intake    Dissolved   Carbon  
 Interval Sample Water well Volume Purge Position Temperature  Conductivity Oxygen ORP Iron II Dioxide  

Location (ft BGL) Date (ft BTOC) (ft BTOC) Purged Units (ft BGL) (°C) pH (µS/cm) (mg/L) (mV) (mg/L) (mg/L) Sample 
                 

                 
Rilinger – 3/19/06 – – Pump – – 11.9 7.05 2550 – – – – MRRILINGER-W-19988 
Rilinger – 9/19/06 – – Pump – – – – – – – – – MRRILI-W-16530 
Rilinger – 3/29/07 – – Pump – – – – – – – – – MRRILINGER-W-16561 
Rilinger – 10/3/07 – – Pump – – – – – – – – – MRRILINGER-W-16591 
Rilinger – 1/11/08 – – Pump – – 12.2 7.46 884 – – – – MORIL-W-11108 
Rilinger – 4/15/08 – – Pump – – 12.0 7.56 868 – – 0.00 – MRRILINGER-W-23243 
Rilinger – 10/21/08 – – Pump – – – – – – – – – MRRILLINGER-W-27633 
Rilinger – 4/22/09 – – Pump – – 14.5 7.14 2279 – – 0.01 – MRRILLINGER-W-27665 
Rilinger – 9/2/09 – – Pump – – 14.8 7.60 809 – – – – MRRILLINGER-W-29955 
Rilinger – 4/7/10 – – Pump – – 13.1 7.08 2287 – – – – MRRILLINGER-W-29995 
Rilinger – 9/22/10 – – Pump – – 14.9 7.04 2337 – – 0.07 – MRRILLINGER-W-30023 
Rilinger – 4/21/11 – – Pump – – 13.5 7.15 1851 – – – – MRRILLINGER-W-30051 
Rilinger – 10/3/11 – – Pump – – 14.4 7.37 1944 – – 0.00 – MRRillinger-W-30080 
Rilinger – 3/28/12 – – Pump – – 14.6 7.10 1950 – – 0.00 – MRRILLINGER-W-30115
                  
Stone 43e 6/4/04 23.4 – PDS – – 17.1 7.35 682 – – – – MRPRIVSTON-W-16475 
Stone 43 9/14/05 17.2 40.0 – – – 17.3 6.81 638 – – – – MRPRSTON-W-16511 
Stone 43 3/19/06 17.4 40.0 100 gal – 12.9 6.42 650 – 213 0.00 – MRSTONE-W-19987 
Stone 43 9/19/06 18.6 38.8 41 gal – 16.7 7.12 639 – – – – MRSTONE-W-16529 
Stone 43 3/22/07 20.6 38.8 56 gal – 16.7 6.58 679 4.71 19 0.28 35 MRSTONE-W-16560 
Stone 43 10/3/07 14.6 38.6 72 gal – 16.1 6.97 564 7.07 225 0.07 25 MRSTONE-W-16589 
Stone 43 4/15/08 – 38.9 – – – 11.3 7.45 557 – – 0.00 – MRSTONE-W-23244 
Stone 43 10/21/08 –  5 gal – – – – – – – – MRSTONE-W-27634 
Stone 43 4/23/09 – – 5 gal – 13.9 7.12 588 – – – – MRSTONE-W-27666 
Stone 43 9/2/09 – – 5 gal – 13.8 7.40 623 – – – – MRSTONE-W-29956 
Stone 43 4/7/10 – – 5 gal – 10.9 6.83 468 – – – – MRSTONE-W-29996 
Stone 43 9/22/10 – – 5 gal – 15.3 7.21 552 – – – – MRSTONE-W-30024 
Stone 43 4/21/11 – – 5 gal – 12.5 7.52 455 – – – – MRSTONE-W-30052 
Stone 43 10/3/11 – – 5 gal – 14.0 7.38 495 – – 0.04 – MRStone-W-30081 
Stone 43 3/28/12 – – 5 gal – 14.2 7.24 498 – – 0.00 – MRSTONE-W-30116
                 
TD12 27-67 4/20/11 – – – – – – – – – – – – MRTD12-W-30053 
TD12 27-67 10/3/11 – – – – – 14.2 7.46 2083 – – – – MRTD12-W-30082 
TD12 27-67 3/28/12 – – – – – 13.5 7.16 2006 – – 0.00 – MRTD12-W-30117
                               
 
a Not measured. 
 
b TWV, three well volumes. 
 
c PDS, purged dry and then sampled. 
 
d The well’s dedicated pump was used for sampling. The pump was allowed to run before the sample was collected. 
 
e Total depth. 
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TABLE 3.5 Results of analyses by TestAmerica for nitrate in 
groundwater samples collected in 2012. 

       
Screen 
Interval Nitrate 

Location Sample Sample Date (ft BGL) (mg/L) 
            
   
MW1S MRMW1S3X-W-30102 3/29/12 11-51 9.6 
MW1D MRMW1D-W-30103 3/28/12 63-88 NDa 
MW2S MRMW2S-W-30104 3/28/12 13-53 16 
MW3S MRMW3S-W-30105 3/28/12 18-48 16 
MW4S MRMW4S-W-30106 3/28/12 17-47 19 
MW5S MRMW5S-W-30107 3/28/12 15-55 14 
MW6S MRMW6S-W-30108 3/28/12 10-25 0.095 Jb 
MW7S MRMW7S-W-30109 3/28/12 20-45 22 
MW8S MRMW8S-W-30110 3/28/12 10-25 9.8 
MW9S MRMW9S-W-30111 3/28/12 38.83-53.83 14 
MW10S MRMW10S-W-30112 3/28/12 30-45 11 
MW11S MRMW11S-W-30113 3/28/12 53-68 18 
Isch MRISCH-W-30114 3/28/12 – ND 
Rilinger MRRILLINGER-W-30115 3/28/12 – 3.3 
Stone MRSTONE-W-30116 3/28/12 – 6.2 
TD12 MRTD12-W-30117 3/28/12 27-67 0.27 
            
   
a ND, not detected at a method quantitation limit of 0.1 mg/L. 
 
b Qualifier J indicates an estimated concentration below the method 

quantitation limit of 0.1 mg/L. 
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TABLE 3.6  Results of analyses at the AGEM Laboratory for volatile organic compounds in surface water 
and sediment samples collected in 2007-2012.a 

            
Concentration (µg/L in water; µg/kg in sediment) 

    
Sample Carbon Methylene Quantitation 

Location Sample Date Medium Tetrachloride Chloroform Chloride Limit 
            
   
SM1 MRSM1-W-16572 3/22/07 Water NDb ND ND 1 
SM1 MRSM1-S-16573 3/22/07 Sediment ND ND ND 10 
SM1 MRSM1-W-16583 10/8/07 Water ND ND ND 1 
SM1 MRSM1-S-16584 10/8/07 Sediment ND ND ND 10 
SM1 MRSM1-W-23254 4/14/08 Water ND ND ND 1 
SM1 MRSM1-S-23254 4/14/08 Sediment ND ND ND 10 
SM1 MRSM1-W-27644 10/20/08 Water ND ND ND 1 
SM1 MRSM1-S-27644 10/20/08 Sediment ND ND ND 10 
SM1 MRSM1-W-27676 4/22/09 Water ND ND ND 1 
SM1 MRSM1-S-27676 4/22/09 Sediment ND ND ND 10 
SM1 MRSM1-W-29966 9/2/09 Water ND ND ND 1 
SM1 MRSM1-S-29966 9/2/09 Sediment ND ND ND 10 
SM1 MRSM1-W-29974 4/6/10 Water ND ND ND 1 
SM1 MRSM1-S-29974 4/6/10 Sediment ND ND ND 10 
SM1 MRSM1-W-30005 9/22/10 Water ND ND ND 1 
SM1 MRSM1-S-30005 9/22/10 Sediment ND ND ND 10 
SM1 MRSM1-W-29974 4/6/10 Water ND ND ND 1 
SM1 MRSM1-S-29974 4/6/10 Sediment ND ND ND 10 
SM1 MRSM1-W-30062 10/3/11 Water ND ND ND 1 
SM1 MRSM1-S-30062 10/3/11 Sediment ND ND ND 10 
SM1 MRSM1-W-30094 3/27/12 Water ND ND ND 1 
SM1 MRSM1-S-30094 3/27/12 Sediment ND ND ND 10 
   
SM2 MRSM2-W-16574 3/22/07 Water ND ND ND 1 
SM2 MRSM2-S-16575 3/22/07 Sediment ND ND ND 10 
SM2 MRSM2-W-16585 10/8/07 Water ND ND ND 1 
SM2 MRSM2-S-16586 10/8/07 Sediment ND ND ND 10 
SM2 MRSM2-W-23255 4/14/08 Water ND ND ND 1 
SM2 MRSM2-S-23255 4/14/08 Sediment ND ND ND 10 
SM2 MRSM2-W-27645 10/20/08 Water ND ND ND 1 
SM2 MRSM2-S-27645 10/20/08 Sediment ND ND ND 10 
SM2 MRSM2-W-27677 4/22/09 Water ND ND ND 1 
SM2 MRSM2-S-27677 4/22/09 Sediment ND ND ND 10 
SM2 MRSM2-W-29967 9/2/09 Water ND ND ND 1 
SM2 MRSM2-S-29967 9/2/09 Sediment ND ND ND 10 
SM2 MRSM2-W-29975 4/6/10 Water ND ND ND 1 
SM2 MRSM2-S-29975 4/6/10 Sediment ND ND ND 10 
SM2 MRSM2-W-30006 9/22/10 Water ND ND ND 1 
SM2 MRSM2-S-30006 9/22/10 Sediment ND ND ND 10 
SM2 MRSM2-W-29975 4/6/10 Water ND ND ND 1 
SM2 MRSM2-S-29975 4/6/10 Sediment ND ND ND 10 
SM2 MRSM2-W-30063 10/3/11 Water ND ND ND 1 
SM2 MRSM2-S-30063 10/3/11 Sediment ND ND ND 10 
SM2 MRSM2-W-30095 3/27/12 Water ND ND ND 1 
SM2 MRSM2-S-30095 3/27/12 Sediment ND ND ND 10 
   
SM3 MRSM3-W-16576 3/22/07 Water ND ND ND 1 
SM3 MRSM3-S-16577 3/22/07 Sediment ND ND ND 10 
SM3 MRSM3-W-16587 10/8/07 Water ND ND ND 1 
SM3 MRSM3-S-16588 10/8/07 Sediment ND ND ND 10 
SM3 MRSM3-W-23256 4/14/08 Water ND ND ND 1 
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TABLE 3.6  (Cont.)  

            
Concentration (µg/L in water; µg/kg in sediment) 

    
Sample Carbon Methylene Quantitation 

Location Sample Date Medium Tetrachloride Chloroform Chloride Limit 
            
   
SM3 MRSM3-S-23256 4/14/08 Sediment ND ND ND 10 
SM3 MRSM3-W-27646 10/20/08 Water ND ND ND 1 
SM3 MRSM3-S-27646 10/20/08 Sediment ND ND ND 10 
SM3 MRSM3-W-27678 4/22/09 Water ND ND ND 1 
SM3 MRSM3-S-27678 4/22/09 Sediment ND ND ND 10 
SM3 MRSM3-W-29968 9/2/09 Water ND ND ND 1 
SM3 MRSM3-S-29968 9/2/09 Sediment ND ND ND 10 
SM3 MRSM3-W-29976 4/6/10 Water ND ND ND 1 
SM3 MRSM3-S-29976 4/6/10 Sediment ND ND ND 10 
SM3 MRSM3-W-30007 9/22/10 Water ND ND ND 1 
SM3 MRSM3-S-30007 9/22/10 Sediment ND ND ND 10 
SM3 MRSM3-W-29976 4/6/10 Water ND ND ND 1 
SM3 MRSM3-S-29976 4/6/10 Sediment ND ND ND 10 
SM3 MRSM3-W-30064 10/3/11 Water ND ND ND 1 
SM3 MRSM3-S-30064 10/3/11 Sediment ND ND ND 10 
SM3 MRSM3-W-30096 3/27/12 Water ND ND ND 1 
SM3 MRSM3-S-30096 3/27/12 Sediment ND ND ND 10 
   
SM4 MRSM4-W-16578 3/22/07 Water ND ND ND 1 
SM4 MRSM4-S-16579 3/22/07 Sediment ND ND ND 10 
SM4 MRSM4-W-16589 10/8/07 Water ND ND ND 1 
SM4 MRSM4-S-16590 10/8/07 Sediment ND ND ND 10 
SM4 MRSM4-W-23257 4/14/08 Water ND ND ND 1 
SM4 MRSM4-S-23257 4/14/08 Sediment ND ND ND 10 
SM4 MRSM4-W-27647 10/20/08 Water ND ND ND 1 
SM4 MRSM4-S-27647 10/20/08 Sediment ND ND ND 10 
SM4 MRSM4-W-27679 4/22/09 Water ND ND ND 1 
SM4 MRSM4-S-27679 4/22/09 Sediment ND ND ND 10 
SM4 MRSM4-W-29969 9/2/09 Water ND ND ND 1 
SM4 MRSM4-S-29969 9/2/09 Sediment ND ND ND 10 
SM4 MRSM4-W-29977 4/6/10 Water ND ND ND 1 
SM4 MRSM4-S-29977 4/6/10 Sediment ND ND ND 10 
SM4 MRSM4-W-30008 9/22/10 Water ND ND ND 1 
SM4 MRSM4-S-30008 9/22/10 Sediment ND ND ND 10 
SM4 MRSM4-W-29977 4/6/10 Water ND ND ND 1 
SM4 MRSM4-S-29977 4/6/10 Sediment ND ND ND 10 
SM4 MRSM4-W-30065 10/3/11 Water ND ND ND 1 
SM4 MRSM4-S-30065 10/3/11 Sediment ND ND ND 10 
SM4 MRSM4-W-30097 3/27/12 Water ND ND ND 1 
SM4 MRSM4-S-30097 3/27/12 Sediment ND ND ND 10 
   
SMB MRSMB-W-16570 3/22/07 Water ND ND ND 1 
SMB MRSMB-S-16571 3/22/07 Sediment ND ND ND 10 
SMB MRSMB-W-16581 10/8/07 Water ND ND ND 1 
SMB MRSMB-S-16582 10/8/07 Sediment ND ND ND 10 
SMB MRSMB-W-23258 4/14/08 Water ND ND ND 1 
SMB MRSMB-S-23258 4/14/08 Sediment ND ND ND 10 
SMB MRSMB-W-27648 10/20/08 Water ND ND ND 1 
SMB MRSMB-S-27648 10/20/08 Sediment ND ND ND 10 
SMB MRSMB-W-27680 4/22/09 Water ND ND ND 1 
SMB MRSMB-S-27680 4/22/09 Sediment ND ND ND 10 
SMB MRSMB-W-29970 9/2/09 Water ND ND ND 1 
SMB MRSMB-S-29970 9/2/09 Sediment ND ND ND 10 
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TABLE 3.6  (Cont.)  

            
Concentration (µg/L in water; µg/kg in sediment) 

    
Sample Carbon Methylene Quantitation 

Location Sample Date Medium Tetrachloride Chloroform Chloride Limit 
            
   
SMB MRSMB-W-29978 4/6/10 Water ND ND ND 1 
SMB MRSMB-S-29978 4/6/10 Sediment ND ND ND 10 
SMB MRSMB-W-30009 9/22/10 Water ND ND ND 1 
SMB MRSMB-S-30009 9/22/10 Sediment ND ND ND 10 
SMB MRSMB-W-29978 4/6/10 Water ND ND ND 1 
SMB MRSMB-S-29978 4/6/10 Sediment ND ND ND 10 
SMB MRSMB-W-30066 10/3/11 Water ND ND ND 1 
SMB MRSMB-S-30066 10/3/11 Sediment ND ND ND 10 
SMB MRSMB-W-30098 3/27/12 Water ND ND ND 1 
SMB MRSMB-S-30098 3/27/12 Sediment ND ND ND 10 
            
 
a Analyses conducted at the AGEM Laboratory by EPA Method 524.2 for surface water samples or modified EPA 

Method 5030B/8260B for sediment samples. 
 
b ND, not detected at the instrument detection limit of 0.1 µg/L for surface water samples or 1.0 µg/kg for sediment 

samples. 
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FIGURE 3.1  Potentiometric surface based on water levels measured manually on August 1, 2012. 
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FIGURE 3.2a  Hydrographs summarizing results of long-term water level monitoring from January 1, 2011, to December 31, 2011. Data for wells 
MW1D and MW11S are manual measurements made when the data loggers were downloaded. 
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FIGURE 3.2b  Hydrographs summarizing results of long-term water level monitoring from January 1, 2012, to February 18, 2013. Data for wells 
MW1D and MW11S are manual measurements made when the data loggers were downloaded. 
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FIGURE 3.3  Interpretive south-north geologic section illustrating the stratigraphic relationships among screened intervals of wells near Terrapin Creek. 
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FIGURE 3.4  Carbon tetrachloride concentrations in groundwater, October 2011 and March 2012. 
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4  Conclusions and Future Activities 

 
4.1  Conclusions  

The findings of the March 2012 monitoring event at Morrill support the following 

conclusions:  

 Groundwater flow during the 2012 review period (as in prior years) was 

predominantly to the south, from the vicinity of the former CCC/USDA 

facility toward Terrapin Creek. Automatic water level monitoring data 

indicate that, historically, spring precipitation and recharge represent the 

predominant factors affecting the local groundwater level patterns. 

 In August 2012, groundwater levels in three monitoring wells screened in the 

stratigraphically deeper part of the aquifer unit were observed to have dropped 

significantly more than groundwater levels in the monitoring wells screened in 

the stratigraphically shallower part of the aquifer. In addition, the hydrograph 

recorded for well MW6S, directly across Terrapin Creek from the Grimm 

irrigation well, appears to reflect the sustained pumping of the irrigation well. 

Together, these observations indicate an apparent effect on the deeper part of 

the aquifer that has not been observed before, possibly reflecting a localized 

hydrologic effect of the Grimm irrigation well. 

 No significant changes were observed in the concentration or distribution of 

carbon tetrachloride in groundwater during the March 2012 monitoring event 

versus the spring and fall 2011 monitoring events. In March 2012, a maximum 

carbon tetrachloride concentration of 58 g/L was identified in groundwater at 

well MW3S on the former CCC/USDA facility, with concentrations 

decreasing downgradient toward Terrapin Creek. Chloroform concentrations 

were also consistent with recent previous values, with a maximum of 2.0 g/L 

at well MW3S and decreasing concentrations downgradient. 

 Since 2004, the accumulated results of many sampling events have 

demonstrated a significant decline in the maximum detected concentration of 

carbon tetrachloride in groundwater. In 1995, the contaminant was detected at 
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the former CCC/USDA facility at 390 µg/L (well MW3S), whereas the 

maximum level in 2012 was 58 µg/L. Chloroform concentrations in well 

MW3S at the former CCC/USDA facility have decreased from 9.6 µg/L in 

1995 to 2.0 µg/L in 2012. These are decreases of 85% for carbon tetrachloride 

and 79% for chloroform. The changes in carbon tetrachloride concentrations 

at wells sampled in 1995-2012 are illustrated in Figure 4.1. 

 The residual contaminant plume extending from the former CCC/USDA 

facility southward toward Terrapin Creek is well-defined and is slowly 

declining in concentration naturally. 

 No carbon tetrachloride contamination was detected in 2012 in surface waters 

or shallow streambed sediments sampled at five locations along Terrapin 

Creek, downgradient from the former CCC/USDA facility. These results 

indicate that Terrapin Creek remains unaffected by the carbon tetrachloride 

plume.  

 Since 2007, the accumulated results of several monitoring events for surface 

water and sediment in Terrapin Creek have demonstrated no impact to the 

sediment and surface waters of the creek by carbon tetrachloride and no 

imminent risk for further degradation of the creek.  

 Terrapin Creek (tributary segment 308 to Walnut Creek) receives discharge 

from the Morrill wastewater treatment plant and several confined animal 

feeding operations regulated by the KDHE. The Walnut Creek watershed is 

designated by the KDHE as impaired by fecal coliform bacteria. Terrapin 

Creek is classified by the KDHE as not open to or accessible by the public for 

contact recreation and does not support the food procurement designated use 

(KDHE 2010). 

 Use of the public water supply wells that had served Morrill in 1922-1991 was 

terminated because of high nitrate levels and poor water quality. Public water 

was subsequently obtained from the Sabetha municipal water system. 
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 In 2007-2011, vegetation sampling was conducted to track plume migration. 

Because of declining contaminant concentrations in groundwater, no 

immediate threat to the surface water of Terrapin Creek is apparent. 

Monitoring wells adjacent to and upgradient of the creek are tracking changes 

in contaminant concentrations, and the sampling of surface water and 

sediment has demonstrated the absence of carbon tetrachloride contamination 

in these media. Therefore, vegetation sampling has been terminated, with the 

approval of the KDHE (2012).  

 Sampling of indoor air in August 2010 to evaluate the potential for vapor 

intrusion into homes overlying and within 100 ft laterally of the identified 

carbon tetrachloride plume resulted in no detections of carbon tetrachloride. 

Low concentrations of chloroform, indicative of indoor air sources, were 

detected. Low radon levels were also detected.  

 
4.2  Future Activities  

 The passive diffusion bag sampler placed in well MW1S in March 2012 will 

be retrieved during the March 2013 sampling event and analyzed. Another 

passive diffusion bag sampler will be deployed in this well to continue the 

comparison with the three-well-volume purging method. The results will be 

provided to the KDHE. 

 Automatically measured water levels in monitoring wells will continue to be 

analyzed to identify possible local hydrologic effects of pumping of the 

Grimm irrigation well. Data loggers were installed on February 18, 2013, in 

wells MW1D and MW11S, which are screened in or near the stratigraphic 

interval that is also penetrated by the Grimm well, to facilitate this analysis. 

 Annual sampling of groundwater, surface water, and sediment will continue in 

the spring of each year. 
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FIGURE 4.1  Historical carbon tetrachloride concentrations in groundwater, 1995-2012. 
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TABLE A.1  Sequence of sampling activities in 2012. 
           

Sample  Sample Sample  Depth Chain of Shipping  
Date and Time Sample Mediuma Typea Location (ft BGL) Custody Date and Time Sample Description 

               
           
3/27/12 16:38 MRSM4-W-30097 Water SW SM4 – 2891 3/27/12 17:35 Water sample from Terrapin Creek. 
3/27/12 16:39 MRSM4-S-30097 Soil Sed SM4 – 2890 3/27/12  17:35 Sediment sample from Terrapin Creek. 
3/27/12 16:48 MRSM3-W-30096 Water SW SM3 – 2891 3/27/12  17:35 Water sample from Terrapin Creek. 
3/27/12 16:49 MRSM3-S-30096 Soil Sed SM3 – 2890 3/27/12  17:35 Sediment sample from Terrapin Creek. 
3/27/12 16:52 MRSM2-W-30095 Water SW SM2 – 2891 3/27/12  17:35 Water sample from Terrapin Creek. 
3/27/12  16:53 MRSM2-S-30095 Soil Sed SM2 – 2890 3/27/12  17:35 Sediment sample from Terrapin Creek. 
3/27/12  16:56 MRSM1-W-30094 Water SW SM1 – 2891 3/27/12  17:35 Water sample from Terrapin Creek. 
3/27/12  16:57 MRSM1-S-30094 Soil Sed SM1 – 2890 3/27/12  17:35 Sediment sample from Terrapin Creek. 
3/27/12  17:04 MRSMB-W-30098 Water SW SMB – 2891 3/27/12  17:35 Water sample from Terrapin Creek. 
3/27/12  17:05 MRSMB-S-30098 Soil Sed SMB – 2890 3/27/12  17:35 Sediment sample from Terrapin Creek. 
3/27/12  17:20 MRQCFB-W-30128b Water TB QC – 2891 3/27/12  17:35 Trip blank sent to the AGEM Laboratory for 

VOCs analysis with water samples listed on 
chain-of-custody form (COC) 2891. 

3/28/12  9:00 MRQCFB-W-30129b Water TB QC – 2900 3/28/12  21:00 Trip blank sent to the AGEM Laboratory for 
VOCs analysis with water samples listed on 
COCs 2892 and 2900. 

3/28/12  10:43 MRMW6S-W-30108 Water MW MW6S 10-25 2892 3/28/12  21:00 Depth to water = 6.38 ft. Depth of 4-in. well = 
26.9 ft. Sample collected by using low-flow 
bladder pump after purging of 7 L. Pump 
intake positioned at 17.5 ft. 

3/28/12  11:02 MRMW1D-W-30103 Water MW MW1D 63-88 2892 3/28/12  21:00 Depth to water = 30.50 ft. Depth of 4-in. well = 
89 ft. Sample collected by using low-flow 
bladder pump after purging of 5.8 L. Pump 
intake positioned at 75.5 ft. 

3/28/12  11:03 MRMW1DDUP-W-30118b Water MW MW1D 63-88 2900 3/28/12  21:00 Replicate of sample MRMW1D-W-30103. 
3/28/12  11:43 MRMW8S-W-30110 Water MW MW8S 10-25 2892 3/28/12  21:00 Depth to water = 1.38 ft. Depth of 4-in. well = 

26.8 ft. Sample collected by using low-flow 
bladder pump after purging of 6.25 L. Pump 
intake positioned at 17 ft. 

3/28/12  12:00 MRQCIR-W-30122b Water RI QC – 2892 3/28/12  21:00 Rinsate of decontaminated sampling line after 
collection of sample MRMW8S-W-30110. 

3/28/12  12:36 MRMW10S-W-30112 Water MW MW10S 30-45 2892 3/28/12  21:00 Depth to water = 12.76 ft. Depth of 2-in. well = 
49.7 ft. Sample collected by using low-flow 
bladder pump after purging of 8 L. Pump 
intake positioned at 37.5 ft. 

3/28/12  12:37 MRMW10SDUP-W-30119b Water MW MW10S 30-45 2900 3/28/12  21:00 Replicate of sample MRMW10S-W-30112. 
3/28/12  12:48 MRMW4S-W-30106 Water MW MW4S 17-47 2892 3/28/12  21:00 Depth to water = 35.10 ft. Depth of 4-in. well = 

47.8 ft. Sample collected by using low-flow 
bladder pump after purging of 7.2 L. Pump 
intake positioned at 41.45 ft. 
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TABLE A.1  (Cont.)  
           

Sample  Sample Sample  Depth Chain of Shipping  
Date and Time Sample Mediuma Typea Location (ft BGL) Custody Date and Time Sample Description 

               
           
3/28/12  13:42 MRMW3S-W-30105 Water MW MW3S 18-48 2892 3/28/12  21:00 Depth to water = 23.95 ft. Depth of 4-in. well = 

47.8 ft. Sample collected by using low-flow 
bladder pump after purging of 6.5 L. Pump 
intake positioned at 35.88 ft. 

3/28/12  13:56 MRQCIR-W-30123b Water RI QC – 2892 3/28/12  21:00 Rinsate of decontaminated sampling line after 
collection of sample MRMW3S-W-30105. 

3/28/12  13:56 MRMW11S-W-30113 Water MW MW11S 53-68 2892 3/28/12  21:00 Depth to water = 36.46 ft. Depth of 2-in. well = 
72.7 ft. Sample collected by using low-flow 
bladder pump after purging of 6 L. Pump 
intake positioned at 60.5 ft. 

3/28/12  14:10 MRQCIR-W-30124b Water RI QC – 2892 3/28/12  21:00 Rinsate of decontaminated sampling line after 
collection of sample MRMW11S-W-30113. 

3/28/12  14:42 MRMW2S-W-30104 Water MW MW2S 13-53 2892 3/28/12  21:00 Depth to water = 31.45 ft. Depth of 4-in. well = 
53.5 ft. Sample collected by using low-flow 
bladder pump after purging of 7.0 L. Pump 
intake positioned at 42.48 ft. 

3/28/12  14:54 MRMW9S-W-30111 Water MW MW9S 38.83-
53.83 

2892 3/28/12  21:00 Depth to water = 23.19 ft. Depth of 2-in. well = 
58.5 ft. Sample collected by using low-flow 
bladder pump after purging of 6.25L. Pump 
intake positioned at 46.33 ft. 

3/28/12  15:43 MRMW7S-W-30109 Water MW MW7S 20-45 2892 3/28/12  21:00 Depth to water = 15.35 ft. Depth of 4-in. well = 
47 ft. Sample collected by using low-flow 
bladder pump after purging of 8 L. Pump 
intake positioned at 32.5 ft. 

3/28/12  15:46 MRMW5S-W-30107 Water MW MW5S 15-55 2892 3/28/12  21:00 Depth to water = 20.60 ft. Depth of 4-in. well = 
54.6 ft. Sample collected by using low-flow 
bladder pump after purging of 7.0 L. Pump 
intake positioned at 37.6 ft. 

3/28/12  16:20 MRSTONE-W-30116 Water DW Stone – 2900 3/28/12  21:00 Stone private well. Bailed 5 gal and then 
collected sample with bailer. 

3/28/12  16:34 MRRILLINGER-W-30115 Water DW Rilinger – 2900 3/28/12  21:00 Rilinger private well. Let pump run for 5 min, 
then collected a sample. 

3/28/12  16:50 MRISCH-W-30114 Water DW Isch – 2900 3/28/12  21:00 Isch (co-op) private well. Let pump run for 5 min, 
then collected a sample. Co-op has been 
using well off and on during the past week. 

3/28/12  17:02 MRTD12-W-30117 Water DW TD12 27-67 2900 3/28/12  21:00 Collected from Grimm well overflow before the 
catch pond. 

3/29/12  10:00 MRQCFB-W-30130b Water TB QC – 2894 3/29/12  16:02 Trip blank sent to the AGEM Laboratory for 
VOCs analysis with water samples listed on 
COC 2894. Blank shipped with samples. 
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TABLE A.1  (Cont.)  
           

Sample  Sample Sample  Depth Chain of Shipping  
Date and Time Sample Mediuma Typea Location (ft BGL) Custody Date and Time Sample Description 

               
           
3/29/12  12:10 MRMW1SU-W-30099 Water MW MW1S 11-51 2894 3/29/12  16:02 Depth to water = 20.10 ft. Depth of 4-in. well = 

54 ft. Sample collected by using low-flow 
bladder pump after purging of 8 L. Pump 
intake positioned at 25 ft. 

3/29/12  12:18 MRQCIR-W-30121b Water RI QC – 2894 3/29/12  16:02 Rinsate of decontaminated sampling line after 
collection of sample MRMW1SU-W-30099. 

3/29/12  12:56 MRMW1SM-W-30100 Water MW MW1S 11-51 2894 3/29/12  16:02 Depth to water = 20.17 ft. Depth of 4-in. well = 
54 ft. Sample collected by using low-flow 
bladder pump after purging of 8 L. Pump 
intake positioned at 35 ft. 

3/29/12  13:02 MRQCIR-W-30120b Water RI QC – 2894 3/29/12 16:02 Rinsate of decontaminated sampling line after 
collection of sample MRMW1SM-W-30100. 

3/29/12  13:52 MRMW1SL-W-30101 Water MW MW1S 11-51 2894 3/29/12  16:02 Depth to water = 20.17 ft. Depth of 4-in. well = 
54 ft. Sample collected by using low-flow 
bladder pump after purging of 8 L. Pump 
intake positioned at 46 ft. 

3/29/12  13:55 MRQCIR-W-30125b Water RI QC – 2894 3/29/12  16:02 Rinsate of decontaminated sampling line after 
collection of sample MRMW1SL-W-30101. 

3/29/12  15:26 MRMW1S3X-W-30102 Water MW MW1S 11-51 2894 3/29/12  16:02 Depth to water = 20.18 ft. Depth of 4-in. well = 
54 ft. Sample collected by using low-flow 
bladder pump after purging of 68 gallons 
(three well volumes). Pump intake positioned 
at 50 ft. 

3/29/12  16:00 MRDIH2O-W-30126b Water FB QC – 2894 3/29/12  16:02 Field blank of water used for equipment 
decontamination during the March 2012 
sampling event. 

3/29/12  16:30 MRQCTB-W-30127b Water TB QC – 2894 3/29/12  16:02 Trip blank sent to the AGEM Laboratory for 
VOCs analysis with water samples listed on 
COC 2894. Blank stored with samples during 
collection, prior to shipment. 

             
 
a Medium and sample type abbreviations: DW, domestic well; MW, monitoring well; RI, equipment rinsate; sed, sediment; SW, surface water; TB, trip blank. 
 
b Quality control sample. 
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Appendix B: 

Results from the AGEM Laboratory for Dual Analyses of Samples  
Collected at Morrill in 2012 and for Quality Control Samples 
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TABLE B.1  Analaytical results from the AGEM Laboratory for quality control samples collected to 
monitor sample collection and handling activties in 2012. 

              
Concentration (µg/L) 

   
Sample Sample Carbon Methylene 

Date and Time Sample Type Tetrachloride Chloroform Chloride 
              
   
3/27/12  17:20 MRQCFB-W-30128 Trip blank NDa ND ND 
3/28/12  9:00 MRQCFB-W-30129 Trip blank ND ND ND 
3/28/12  12:00 MRQCIR-W-30122 Equipment rinsate ND ND ND 
3/28/12  13:56 MRQCIR-W-30123 Equipment rinsate ND ND ND 
3/28/12  14:10 MRQCIR-W-30124 Equipment rinsate ND ND ND 
3/29/12  10:00 MRQCFB-W-30130 Trip blank ND ND ND 
3/29/12  12:18 MRQCIR-W-30121 Equipment rinsate ND ND ND 
3/29/12  13:02 MRQCIR-W-30120 Equipment rinsate ND ND ND 
3/29/12  13:55 MRQCIR-W-30125 Equipment rinsate ND ND ND 
3/29/12  16:00 MRDIH2O-W-30126 Field blank ND ND ND 
3/29/12  16:30 MRQCTB-W-30127 Trip blank ND ND ND 
               
   
a ND, contaminant not detected at an instrument detection limit of 0.1 µg/L. 
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TABLE B.2  Analytical results from the AGEM Laboratory for dual analyses of samples collected in 2012. 
             

        
Concentration 

(µg/kg in soil; µg/L in water) 
   

Sample Analysis Depth Sample Analytical Analysis Carbon Methylene 
Date and Time Location Sample Type (ft BGL) Medium Method Date and Time Tetrachloride Chloroform Chloride 
                        
    
3/27/12  16:39 SM4 MRSM4-S-30097 Primary sample – Sediment SW8260B 3/30/12 14:40 ND ND ND 
3/27/12  16:39 SM4 MRSM4-S-30097DUP Duplicate analysis – Sediment SW8260B 3/30/12  15:10 ND ND ND 
              
3/28/12  11:02 MW1D MRMW1D-W-30103 Primary sample 63-88 Water E524.2 3/29/12  11:04 ND ND ND 
3/28/12  11:03 MW1D MRMW1DDUP-W-30118 Replicate sample 63-88 Water E524.2 3/30/12  11:38 ND ND ND 
              
3/28/12  12:36 MW10S MRMW10S-W-30112 Primary sample 30-45 Water E524.2 3/29/12  16:16 ND 0.3 J ND 
3/28/12  12:37 MW10S MRMW10SDUP-W-30119 Replicate sample 30-45 Water E524.2 3/30/12  12:09 ND 0.3 J ND 
              
3/28/12  13:42 MW3S MRMW3S-W-30105 Primary sample 18-48 Water E524.2 3/29/12  12:07 58 2 ND 
3/28/12  13:42 MW3S MRMW3S-W-30105DUP Duplicate analysis 18-48 Water E524.2 3/29/12  12:38 57 1.9 ND 
              
3/29/12  12:10 MW1S MRMW1SU-W-30099 Primary sample 11-51 Water E524.2 3/30/12  14:42 ND ND ND 
3/29/12  12:10 MW1S MRMW1SU-W-30099DUP Duplicate analysis 11-51 Water E524.2 3/30/12  15:13 ND ND ND 
                       
 
a ND, contaminant not detected at an instrument detection limit of 0.1 µg/L for water analyses or 1.0 µg/kg for soil analyses. 
 
b Qualifier J indicates an estimated concentration below the purge-and-trap method quantitation limit for water of 1.0 µg/L. 
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TABLE B.3  Analytical results from the AGEM Laboratory and TestAmerica for groundwater samples collected in 
2012 and submitted for verification organic analysis.a 

                    
Concentration (µg/L) 

   
AGEM Laboratory TestAmerica 

   
Carbon Methylene Carbon Methylene 

Location Sample Tetrachloride Chloroform Chloride Tetrachloride Chloroform Chloride 
                    
   
MW2S MRMW2S-W-30104 NDb ND ND 0.2 Jc ND ND 
MW4S MRMW4S-W-30106 ND ND ND 0.1 J ND ND 
MW7S MRMW7S-W-30109 12 0.3 J ND 12 ND ND 
MW8S MRMW8S-W-30110 0.4 J ND ND 0.5 J ND ND 
QC MRQCTB-W-30127 ND ND ND ND ND ND 
                    
 
a  TestAmerica verification data are in Supplement 2 (on CD). 
 
b ND, contaminant not detected at instrument detection limit of 0.1 µg/L. 
 
c J, estimated concentration below the method quantitation limit of 1.0 µg/L for analyses at the AGEM Laboratory or 
0.5 µg/L for analyses at TestAmerica. 
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Waste Characterization Data 

 



November 01, 2012

LIMS USE: FR - TRAVIS KAMLER
LIMS OBJECT ID: 60131732

60131732
Project:
Pace Project No.:

RE:

Mr. Travis Kamler
TCW Construction Inc
141 M Street
Lincoln, NE 68508

KS/MO Waste Water

Dear Mr. Kamler:
Enclosed are the analytical results for sample(s) received by the laboratory on October 23, 2012.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Trudy Gipson

trudy.gipson@pacelabs.com
Project Manager

Enclosures

cc: Mr. David Surgnier

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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CERTIFICATIONS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
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without the written consent of Pace Analytical Services, Inc..
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SAMPLE SUMMARY

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Lab ID Sample ID Matrix Date Collected Date Received

60131732001 AGPURGE-W-10221 Water 10/22/12 08:00 10/23/12 08:35

60131732002 BAPURGE-W-10222 Water 10/22/12 08:10 10/23/12 08:35

60131732003 CNPURGE-W-10223 Water 10/22/12 08:20 10/23/12 08:35

60131732004 EVPURGE-W-10224 Water 10/22/12 08:30 10/23/12 08:35

60131732005 MRPURGE-W-10225 Water 10/22/12 08:40 10/23/12 08:35

60131732006 PHPURGE-W-10226 Water 10/22/12 08:50 10/23/12 08:35

60131732007 SVPURGE-W-10227 Water 10/22/12 09:00 10/23/12 08:35
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60131732001 AGPURGE-W-10221 EPA 504.1 1NAW

EPA 5030B/8260 70RNS

EPA 353.2 1SRM1

60131732002 BAPURGE-W-10222 EPA 504.1 1NAW

EPA 5030B/8260 70RNS

EPA 353.2 1SRM1

60131732003 CNPURGE-W-10223 EPA 504.1 1NAW

EPA 5030B/8260 70RNS

EPA 353.2 1SRM1

60131732004 EVPURGE-W-10224 EPA 504.1 1NAW

EPA 5030B/8260 70RNS

EPA 353.2 1SRM1

60131732005 MRPURGE-W-10225 EPA 504.1 1NAW

EPA 5030B/8260 70RNS

EPA 353.2 1SRM1

60131732006 PHPURGE-W-10226 EPA 504.1 1NAW

EPA 5030B/8260 70RNS

EPA 353.2 1SRM1

60131732007 SVPURGE-W-10227 EPA 504.1 1NAW

EPA 5030B/8260 70RNS

EPA 353.2 1SRM1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: AGPURGE-W-10221 Lab ID: 60131732001 Collected: 10/22/12 08:00 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

504 GCS EDB and DBCP Analytical Method: EPA 504.1  Preparation Method: EPA 504.1

1,2-Dibromoethane (EDB) ND ug/L 1 10/25/12 19:50 106-93-410/25/12 00:000.030

8260 MSV Analytical Method: EPA 5030B/8260

Acetone ND ug/L 1 10/26/12 15:16 67-64-110.0
Benzene ND ug/L 1 10/26/12 15:16 71-43-21.0
Bromobenzene ND ug/L 1 10/26/12 15:16 108-86-11.0
Bromochloromethane ND ug/L 1 10/26/12 15:16 74-97-51.0
Bromodichloromethane ND ug/L 1 10/26/12 15:16 75-27-41.0
Bromoform ND ug/L 1 10/26/12 15:16 75-25-21.0
Bromomethane ND ug/L 1 10/26/12 15:16 74-83-95.0
2-Butanone (MEK) ND ug/L 1 10/26/12 15:16 78-93-310.0
n-Butylbenzene ND ug/L 1 10/26/12 15:16 104-51-81.0
sec-Butylbenzene ND ug/L 1 10/26/12 15:16 135-98-81.0
tert-Butylbenzene ND ug/L 1 10/26/12 15:16 98-06-61.0
Carbon disulfide ND ug/L 1 10/26/12 15:16 75-15-05.0
Carbon tetrachloride 1.8 ug/L 1 10/26/12 15:16 56-23-51.0
Chlorobenzene ND ug/L 1 10/26/12 15:16 108-90-71.0
Chloroethane ND ug/L 1 10/26/12 15:16 75-00-31.0
Chloroform ND ug/L 1 10/26/12 15:16 67-66-31.0
Chloromethane ND ug/L 1 10/26/12 15:16 74-87-31.0
2-Chlorotoluene ND ug/L 1 10/26/12 15:16 95-49-81.0
4-Chlorotoluene ND ug/L 1 10/26/12 15:16 106-43-41.0
1,2-Dibromo-3-chloropropane ND ug/L 1 10/26/12 15:16 96-12-82.5
Dibromochloromethane ND ug/L 1 10/26/12 15:16 124-48-11.0
1,2-Dibromoethane (EDB) ND ug/L 1 10/26/12 15:16 106-93-41.0
Dibromomethane ND ug/L 1 10/26/12 15:16 74-95-31.0
1,2-Dichlorobenzene ND ug/L 1 10/26/12 15:16 95-50-11.0
1,3-Dichlorobenzene ND ug/L 1 10/26/12 15:16 541-73-11.0
1,4-Dichlorobenzene ND ug/L 1 10/26/12 15:16 106-46-71.0
Dichlorodifluoromethane ND ug/L 1 10/26/12 15:16 75-71-81.0
1,1-Dichloroethane ND ug/L 1 10/26/12 15:16 75-34-31.0
1,2-Dichloroethane ND ug/L 1 10/26/12 15:16 107-06-21.0
1,2-Dichloroethene (Total) ND ug/L 1 10/26/12 15:16 540-59-01.0
1,1-Dichloroethene ND ug/L 1 10/26/12 15:16 75-35-41.0
cis-1,2-Dichloroethene ND ug/L 1 10/26/12 15:16 156-59-21.0
trans-1,2-Dichloroethene ND ug/L 1 10/26/12 15:16 156-60-51.0
1,2-Dichloropropane ND ug/L 1 10/26/12 15:16 78-87-51.0
1,3-Dichloropropane ND ug/L 1 10/26/12 15:16 142-28-91.0
2,2-Dichloropropane ND ug/L 1 10/26/12 15:16 594-20-71.0
1,1-Dichloropropene ND ug/L 1 10/26/12 15:16 563-58-61.0
cis-1,3-Dichloropropene ND ug/L 1 10/26/12 15:16 10061-01-51.0
trans-1,3-Dichloropropene ND ug/L 1 10/26/12 15:16 10061-02-61.0
Ethylbenzene ND ug/L 1 10/26/12 15:16 100-41-41.0
Hexachloro-1,3-butadiene ND ug/L 1 10/26/12 15:16 87-68-31.0
2-Hexanone ND ug/L 1 10/26/12 15:16 591-78-610.0
Isopropylbenzene (Cumene) ND ug/L 1 10/26/12 15:16 98-82-81.0
p-Isopropyltoluene ND ug/L 1 10/26/12 15:16 99-87-61.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: AGPURGE-W-10221 Lab ID: 60131732001 Collected: 10/22/12 08:00 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8260 MSV Analytical Method: EPA 5030B/8260

Methylene chloride ND ug/L 1 10/26/12 15:16 75-09-21.0
4-Methyl-2-pentanone (MIBK) ND ug/L 1 10/26/12 15:16 108-10-110.0
Methyl-tert-butyl ether ND ug/L 1 10/26/12 15:16 1634-04-41.0
Naphthalene ND ug/L 1 10/26/12 15:16 91-20-310.0
n-Propylbenzene ND ug/L 1 10/26/12 15:16 103-65-11.0
Styrene ND ug/L 1 10/26/12 15:16 100-42-51.0
1,1,1,2-Tetrachloroethane ND ug/L 1 10/26/12 15:16 630-20-61.0
1,1,2,2-Tetrachloroethane ND ug/L 1 10/26/12 15:16 79-34-51.0
Tetrachloroethene ND ug/L 1 10/26/12 15:16 127-18-41.0
Toluene ND ug/L 1 10/26/12 15:16 108-88-31.0
1,2,3-Trichlorobenzene ND ug/L 1 10/26/12 15:16 87-61-61.0
1,2,4-Trichlorobenzene ND ug/L 1 10/26/12 15:16 120-82-11.0
1,1,1-Trichloroethane ND ug/L 1 10/26/12 15:16 71-55-61.0
1,1,2-Trichloroethane ND ug/L 1 10/26/12 15:16 79-00-51.0
Trichloroethene ND ug/L 1 10/26/12 15:16 79-01-61.0
Trichlorofluoromethane ND ug/L 1 10/26/12 15:16 75-69-41.0
1,2,3-Trichloropropane ND ug/L 1 10/26/12 15:16 96-18-42.5
1,2,4-Trimethylbenzene ND ug/L 1 10/26/12 15:16 95-63-61.0
1,3,5-Trimethylbenzene ND ug/L 1 10/26/12 15:16 108-67-81.0
Vinyl chloride ND ug/L 1 10/26/12 15:16 75-01-41.0
Xylene (Total) ND ug/L 1 10/26/12 15:16 1330-20-73.0
Surrogates
4-Bromofluorobenzene (S) 100 % 1 10/26/12 15:16 460-00-480-120
Dibromofluoromethane (S) 94 % 1 10/26/12 15:16 1868-53-780-120
1,2-Dichloroethane-d4 (S) 103 % 1 10/26/12 15:16 17060-07-080-120
Toluene-d8 (S) 87 % 1 10/26/12 15:16 2037-26-580-120
Preservation pH 7.0 1 10/26/12 15:160.10

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 9.3 mg/L 5 10/23/12 18:090.50
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: BAPURGE-W-10222 Lab ID: 60131732002 Collected: 10/22/12 08:10 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

504 GCS EDB and DBCP Analytical Method: EPA 504.1  Preparation Method: EPA 504.1

1,2-Dibromoethane (EDB) ND ug/L 1 10/25/12 20:01 106-93-410/25/12 00:000.029

8260 MSV Analytical Method: EPA 5030B/8260

Acetone ND ug/L 1 10/26/12 15:31 67-64-110.0
Benzene ND ug/L 1 10/26/12 15:31 71-43-21.0
Bromobenzene ND ug/L 1 10/26/12 15:31 108-86-11.0
Bromochloromethane ND ug/L 1 10/26/12 15:31 74-97-51.0
Bromodichloromethane ND ug/L 1 10/26/12 15:31 75-27-41.0
Bromoform ND ug/L 1 10/26/12 15:31 75-25-21.0
Bromomethane ND ug/L 1 10/26/12 15:31 74-83-95.0
2-Butanone (MEK) ND ug/L 1 10/26/12 15:31 78-93-310.0
n-Butylbenzene ND ug/L 1 10/26/12 15:31 104-51-81.0
sec-Butylbenzene ND ug/L 1 10/26/12 15:31 135-98-81.0
tert-Butylbenzene ND ug/L 1 10/26/12 15:31 98-06-61.0
Carbon disulfide ND ug/L 1 10/26/12 15:31 75-15-05.0
Carbon tetrachloride 2.3 ug/L 1 10/26/12 15:31 56-23-51.0
Chlorobenzene ND ug/L 1 10/26/12 15:31 108-90-71.0
Chloroethane ND ug/L 1 10/26/12 15:31 75-00-31.0
Chloroform ND ug/L 1 10/26/12 15:31 67-66-31.0
Chloromethane ND ug/L 1 10/26/12 15:31 74-87-31.0
2-Chlorotoluene ND ug/L 1 10/26/12 15:31 95-49-81.0
4-Chlorotoluene ND ug/L 1 10/26/12 15:31 106-43-41.0
1,2-Dibromo-3-chloropropane ND ug/L 1 10/26/12 15:31 96-12-82.5
Dibromochloromethane ND ug/L 1 10/26/12 15:31 124-48-11.0
1,2-Dibromoethane (EDB) ND ug/L 1 10/26/12 15:31 106-93-41.0
Dibromomethane ND ug/L 1 10/26/12 15:31 74-95-31.0
1,2-Dichlorobenzene ND ug/L 1 10/26/12 15:31 95-50-11.0
1,3-Dichlorobenzene ND ug/L 1 10/26/12 15:31 541-73-11.0
1,4-Dichlorobenzene ND ug/L 1 10/26/12 15:31 106-46-71.0
Dichlorodifluoromethane ND ug/L 1 10/26/12 15:31 75-71-81.0
1,1-Dichloroethane ND ug/L 1 10/26/12 15:31 75-34-31.0
1,2-Dichloroethane ND ug/L 1 10/26/12 15:31 107-06-21.0
1,2-Dichloroethene (Total) ND ug/L 1 10/26/12 15:31 540-59-01.0
1,1-Dichloroethene ND ug/L 1 10/26/12 15:31 75-35-41.0
cis-1,2-Dichloroethene ND ug/L 1 10/26/12 15:31 156-59-21.0
trans-1,2-Dichloroethene ND ug/L 1 10/26/12 15:31 156-60-51.0
1,2-Dichloropropane ND ug/L 1 10/26/12 15:31 78-87-51.0
1,3-Dichloropropane ND ug/L 1 10/26/12 15:31 142-28-91.0
2,2-Dichloropropane ND ug/L 1 10/26/12 15:31 594-20-71.0
1,1-Dichloropropene ND ug/L 1 10/26/12 15:31 563-58-61.0
cis-1,3-Dichloropropene ND ug/L 1 10/26/12 15:31 10061-01-51.0
trans-1,3-Dichloropropene ND ug/L 1 10/26/12 15:31 10061-02-61.0
Ethylbenzene ND ug/L 1 10/26/12 15:31 100-41-41.0
Hexachloro-1,3-butadiene ND ug/L 1 10/26/12 15:31 87-68-31.0
2-Hexanone ND ug/L 1 10/26/12 15:31 591-78-610.0
Isopropylbenzene (Cumene) ND ug/L 1 10/26/12 15:31 98-82-81.0
p-Isopropyltoluene ND ug/L 1 10/26/12 15:31 99-87-61.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: BAPURGE-W-10222 Lab ID: 60131732002 Collected: 10/22/12 08:10 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8260 MSV Analytical Method: EPA 5030B/8260

Methylene chloride ND ug/L 1 10/26/12 15:31 75-09-21.0
4-Methyl-2-pentanone (MIBK) ND ug/L 1 10/26/12 15:31 108-10-110.0
Methyl-tert-butyl ether ND ug/L 1 10/26/12 15:31 1634-04-41.0
Naphthalene ND ug/L 1 10/26/12 15:31 91-20-310.0
n-Propylbenzene ND ug/L 1 10/26/12 15:31 103-65-11.0
Styrene ND ug/L 1 10/26/12 15:31 100-42-51.0
1,1,1,2-Tetrachloroethane ND ug/L 1 10/26/12 15:31 630-20-61.0
1,1,2,2-Tetrachloroethane ND ug/L 1 10/26/12 15:31 79-34-51.0
Tetrachloroethene ND ug/L 1 10/26/12 15:31 127-18-41.0
Toluene ND ug/L 1 10/26/12 15:31 108-88-31.0
1,2,3-Trichlorobenzene ND ug/L 1 10/26/12 15:31 87-61-61.0
1,2,4-Trichlorobenzene ND ug/L 1 10/26/12 15:31 120-82-11.0
1,1,1-Trichloroethane ND ug/L 1 10/26/12 15:31 71-55-61.0
1,1,2-Trichloroethane ND ug/L 1 10/26/12 15:31 79-00-51.0
Trichloroethene ND ug/L 1 10/26/12 15:31 79-01-61.0
Trichlorofluoromethane ND ug/L 1 10/26/12 15:31 75-69-41.0
1,2,3-Trichloropropane ND ug/L 1 10/26/12 15:31 96-18-42.5
1,2,4-Trimethylbenzene ND ug/L 1 10/26/12 15:31 95-63-61.0
1,3,5-Trimethylbenzene ND ug/L 1 10/26/12 15:31 108-67-81.0
Vinyl chloride ND ug/L 1 10/26/12 15:31 75-01-41.0
Xylene (Total) ND ug/L 1 10/26/12 15:31 1330-20-73.0
Surrogates
4-Bromofluorobenzene (S) 101 % 1 10/26/12 15:31 460-00-480-120
Dibromofluoromethane (S) 99 % 1 10/26/12 15:31 1868-53-780-120
1,2-Dichloroethane-d4 (S) 107 % 1 10/26/12 15:31 17060-07-080-120
Toluene-d8 (S) 93 % 1 10/26/12 15:31 2037-26-580-120
Preservation pH 7.0 1 10/26/12 15:310.10

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 5.3 mg/L 2 10/23/12 18:100.20
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: CNPURGE-W-10223 Lab ID: 60131732003 Collected: 10/22/12 08:20 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

504 GCS EDB and DBCP Analytical Method: EPA 504.1  Preparation Method: EPA 504.1

1,2-Dibromoethane (EDB) ND ug/L 1 10/25/12 20:12 106-93-410/25/12 00:000.029

8260 MSV Analytical Method: EPA 5030B/8260

Acetone ND ug/L 1 10/26/12 15:46 67-64-110.0
Benzene ND ug/L 1 10/26/12 15:46 71-43-21.0
Bromobenzene ND ug/L 1 10/26/12 15:46 108-86-11.0
Bromochloromethane ND ug/L 1 10/26/12 15:46 74-97-51.0
Bromodichloromethane ND ug/L 1 10/26/12 15:46 75-27-41.0
Bromoform ND ug/L 1 10/26/12 15:46 75-25-21.0
Bromomethane ND ug/L 1 10/26/12 15:46 74-83-95.0
2-Butanone (MEK) ND ug/L 1 10/26/12 15:46 78-93-310.0
n-Butylbenzene ND ug/L 1 10/26/12 15:46 104-51-81.0
sec-Butylbenzene ND ug/L 1 10/26/12 15:46 135-98-81.0
tert-Butylbenzene ND ug/L 1 10/26/12 15:46 98-06-61.0
Carbon disulfide ND ug/L 1 10/26/12 15:46 75-15-05.0
Carbon tetrachloride 1.9 ug/L 1 10/26/12 15:46 56-23-51.0
Chlorobenzene ND ug/L 1 10/26/12 15:46 108-90-71.0
Chloroethane ND ug/L 1 10/26/12 15:46 75-00-31.0
Chloroform ND ug/L 1 10/26/12 15:46 67-66-31.0
Chloromethane ND ug/L 1 10/26/12 15:46 74-87-31.0
2-Chlorotoluene ND ug/L 1 10/26/12 15:46 95-49-81.0
4-Chlorotoluene ND ug/L 1 10/26/12 15:46 106-43-41.0
1,2-Dibromo-3-chloropropane ND ug/L 1 10/26/12 15:46 96-12-82.5
Dibromochloromethane ND ug/L 1 10/26/12 15:46 124-48-11.0
1,2-Dibromoethane (EDB) ND ug/L 1 10/26/12 15:46 106-93-41.0
Dibromomethane ND ug/L 1 10/26/12 15:46 74-95-31.0
1,2-Dichlorobenzene ND ug/L 1 10/26/12 15:46 95-50-11.0
1,3-Dichlorobenzene ND ug/L 1 10/26/12 15:46 541-73-11.0
1,4-Dichlorobenzene ND ug/L 1 10/26/12 15:46 106-46-71.0
Dichlorodifluoromethane ND ug/L 1 10/26/12 15:46 75-71-81.0
1,1-Dichloroethane ND ug/L 1 10/26/12 15:46 75-34-31.0
1,2-Dichloroethane ND ug/L 1 10/26/12 15:46 107-06-21.0
1,2-Dichloroethene (Total) ND ug/L 1 10/26/12 15:46 540-59-01.0
1,1-Dichloroethene ND ug/L 1 10/26/12 15:46 75-35-41.0
cis-1,2-Dichloroethene ND ug/L 1 10/26/12 15:46 156-59-21.0
trans-1,2-Dichloroethene ND ug/L 1 10/26/12 15:46 156-60-51.0
1,2-Dichloropropane ND ug/L 1 10/26/12 15:46 78-87-51.0
1,3-Dichloropropane ND ug/L 1 10/26/12 15:46 142-28-91.0
2,2-Dichloropropane ND ug/L 1 10/26/12 15:46 594-20-71.0
1,1-Dichloropropene ND ug/L 1 10/26/12 15:46 563-58-61.0
cis-1,3-Dichloropropene ND ug/L 1 10/26/12 15:46 10061-01-51.0
trans-1,3-Dichloropropene ND ug/L 1 10/26/12 15:46 10061-02-61.0
Ethylbenzene ND ug/L 1 10/26/12 15:46 100-41-41.0
Hexachloro-1,3-butadiene ND ug/L 1 10/26/12 15:46 87-68-31.0
2-Hexanone ND ug/L 1 10/26/12 15:46 591-78-610.0
Isopropylbenzene (Cumene) ND ug/L 1 10/26/12 15:46 98-82-81.0
p-Isopropyltoluene ND ug/L 1 10/26/12 15:46 99-87-61.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: CNPURGE-W-10223 Lab ID: 60131732003 Collected: 10/22/12 08:20 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8260 MSV Analytical Method: EPA 5030B/8260

Methylene chloride ND ug/L 1 10/26/12 15:46 75-09-21.0
4-Methyl-2-pentanone (MIBK) ND ug/L 1 10/26/12 15:46 108-10-110.0
Methyl-tert-butyl ether ND ug/L 1 10/26/12 15:46 1634-04-41.0
Naphthalene ND ug/L 1 10/26/12 15:46 91-20-310.0
n-Propylbenzene ND ug/L 1 10/26/12 15:46 103-65-11.0
Styrene ND ug/L 1 10/26/12 15:46 100-42-51.0
1,1,1,2-Tetrachloroethane ND ug/L 1 10/26/12 15:46 630-20-61.0
1,1,2,2-Tetrachloroethane ND ug/L 1 10/26/12 15:46 79-34-51.0
Tetrachloroethene ND ug/L 1 10/26/12 15:46 127-18-41.0
Toluene ND ug/L 1 10/26/12 15:46 108-88-31.0
1,2,3-Trichlorobenzene ND ug/L 1 10/26/12 15:46 87-61-61.0
1,2,4-Trichlorobenzene ND ug/L 1 10/26/12 15:46 120-82-11.0
1,1,1-Trichloroethane ND ug/L 1 10/26/12 15:46 71-55-61.0
1,1,2-Trichloroethane ND ug/L 1 10/26/12 15:46 79-00-51.0
Trichloroethene ND ug/L 1 10/26/12 15:46 79-01-61.0
Trichlorofluoromethane ND ug/L 1 10/26/12 15:46 75-69-41.0
1,2,3-Trichloropropane ND ug/L 1 10/26/12 15:46 96-18-42.5
1,2,4-Trimethylbenzene ND ug/L 1 10/26/12 15:46 95-63-61.0
1,3,5-Trimethylbenzene ND ug/L 1 10/26/12 15:46 108-67-81.0
Vinyl chloride ND ug/L 1 10/26/12 15:46 75-01-41.0
Xylene (Total) ND ug/L 1 10/26/12 15:46 1330-20-73.0
Surrogates
4-Bromofluorobenzene (S) 101 % 1 10/26/12 15:46 460-00-480-120
Dibromofluoromethane (S) 95 % 1 10/26/12 15:46 1868-53-780-120
1,2-Dichloroethane-d4 (S) 108 % 1 10/26/12 15:46 17060-07-080-120
Toluene-d8 (S) 93 % 1 10/26/12 15:46 2037-26-580-120
Preservation pH 7.0 1 10/26/12 15:460.10

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 3.2 mg/L 1 10/23/12 17:490.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: EVPURGE-W-10224 Lab ID: 60131732004 Collected: 10/22/12 08:30 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

504 GCS EDB and DBCP Analytical Method: EPA 504.1  Preparation Method: EPA 504.1

1,2-Dibromoethane (EDB) ND ug/L 1 10/25/12 20:45 106-93-410/25/12 00:000.030

8260 MSV Analytical Method: EPA 5030B/8260

Acetone ND ug/L 1 10/26/12 16:02 67-64-110.0
Benzene ND ug/L 1 10/26/12 16:02 71-43-21.0
Bromobenzene ND ug/L 1 10/26/12 16:02 108-86-11.0
Bromochloromethane ND ug/L 1 10/26/12 16:02 74-97-51.0
Bromodichloromethane ND ug/L 1 10/26/12 16:02 75-27-41.0
Bromoform ND ug/L 1 10/26/12 16:02 75-25-21.0
Bromomethane ND ug/L 1 10/26/12 16:02 74-83-95.0
2-Butanone (MEK) ND ug/L 1 10/26/12 16:02 78-93-310.0
n-Butylbenzene ND ug/L 1 10/26/12 16:02 104-51-81.0
sec-Butylbenzene ND ug/L 1 10/26/12 16:02 135-98-81.0
tert-Butylbenzene ND ug/L 1 10/26/12 16:02 98-06-61.0
Carbon disulfide ND ug/L 1 10/26/12 16:02 75-15-05.0
Carbon tetrachloride 1.9 ug/L 1 10/26/12 16:02 56-23-51.0
Chlorobenzene ND ug/L 1 10/26/12 16:02 108-90-71.0
Chloroethane ND ug/L 1 10/26/12 16:02 75-00-31.0
Chloroform 1.0 ug/L 1 10/26/12 16:02 67-66-31.0
Chloromethane ND ug/L 1 10/26/12 16:02 74-87-31.0
2-Chlorotoluene ND ug/L 1 10/26/12 16:02 95-49-81.0
4-Chlorotoluene ND ug/L 1 10/26/12 16:02 106-43-41.0
1,2-Dibromo-3-chloropropane ND ug/L 1 10/26/12 16:02 96-12-82.5
Dibromochloromethane ND ug/L 1 10/26/12 16:02 124-48-11.0
1,2-Dibromoethane (EDB) ND ug/L 1 10/26/12 16:02 106-93-41.0
Dibromomethane ND ug/L 1 10/26/12 16:02 74-95-31.0
1,2-Dichlorobenzene ND ug/L 1 10/26/12 16:02 95-50-11.0
1,3-Dichlorobenzene ND ug/L 1 10/26/12 16:02 541-73-11.0
1,4-Dichlorobenzene ND ug/L 1 10/26/12 16:02 106-46-71.0
Dichlorodifluoromethane ND ug/L 1 10/26/12 16:02 75-71-81.0
1,1-Dichloroethane ND ug/L 1 10/26/12 16:02 75-34-31.0
1,2-Dichloroethane ND ug/L 1 10/26/12 16:02 107-06-21.0
1,2-Dichloroethene (Total) ND ug/L 1 10/26/12 16:02 540-59-01.0
1,1-Dichloroethene ND ug/L 1 10/26/12 16:02 75-35-41.0
cis-1,2-Dichloroethene ND ug/L 1 10/26/12 16:02 156-59-21.0
trans-1,2-Dichloroethene ND ug/L 1 10/26/12 16:02 156-60-51.0
1,2-Dichloropropane ND ug/L 1 10/26/12 16:02 78-87-51.0
1,3-Dichloropropane ND ug/L 1 10/26/12 16:02 142-28-91.0
2,2-Dichloropropane ND ug/L 1 10/26/12 16:02 594-20-71.0
1,1-Dichloropropene ND ug/L 1 10/26/12 16:02 563-58-61.0
cis-1,3-Dichloropropene ND ug/L 1 10/26/12 16:02 10061-01-51.0
trans-1,3-Dichloropropene ND ug/L 1 10/26/12 16:02 10061-02-61.0
Ethylbenzene ND ug/L 1 10/26/12 16:02 100-41-41.0
Hexachloro-1,3-butadiene ND ug/L 1 10/26/12 16:02 87-68-31.0
2-Hexanone ND ug/L 1 10/26/12 16:02 591-78-610.0
Isopropylbenzene (Cumene) ND ug/L 1 10/26/12 16:02 98-82-81.0
p-Isopropyltoluene ND ug/L 1 10/26/12 16:02 99-87-61.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: EVPURGE-W-10224 Lab ID: 60131732004 Collected: 10/22/12 08:30 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8260 MSV Analytical Method: EPA 5030B/8260

Methylene chloride ND ug/L 1 10/26/12 16:02 75-09-21.0
4-Methyl-2-pentanone (MIBK) ND ug/L 1 10/26/12 16:02 108-10-110.0
Methyl-tert-butyl ether ND ug/L 1 10/26/12 16:02 1634-04-41.0
Naphthalene ND ug/L 1 10/26/12 16:02 91-20-310.0
n-Propylbenzene ND ug/L 1 10/26/12 16:02 103-65-11.0
Styrene ND ug/L 1 10/26/12 16:02 100-42-51.0
1,1,1,2-Tetrachloroethane ND ug/L 1 10/26/12 16:02 630-20-61.0
1,1,2,2-Tetrachloroethane ND ug/L 1 10/26/12 16:02 79-34-51.0
Tetrachloroethene ND ug/L 1 10/26/12 16:02 127-18-41.0
Toluene ND ug/L 1 10/26/12 16:02 108-88-31.0
1,2,3-Trichlorobenzene ND ug/L 1 10/26/12 16:02 87-61-61.0
1,2,4-Trichlorobenzene ND ug/L 1 10/26/12 16:02 120-82-11.0
1,1,1-Trichloroethane ND ug/L 1 10/26/12 16:02 71-55-61.0
1,1,2-Trichloroethane ND ug/L 1 10/26/12 16:02 79-00-51.0
Trichloroethene ND ug/L 1 10/26/12 16:02 79-01-61.0
Trichlorofluoromethane ND ug/L 1 10/26/12 16:02 75-69-41.0
1,2,3-Trichloropropane ND ug/L 1 10/26/12 16:02 96-18-42.5
1,2,4-Trimethylbenzene ND ug/L 1 10/26/12 16:02 95-63-61.0
1,3,5-Trimethylbenzene ND ug/L 1 10/26/12 16:02 108-67-81.0
Vinyl chloride ND ug/L 1 10/26/12 16:02 75-01-41.0
Xylene (Total) ND ug/L 1 10/26/12 16:02 1330-20-73.0
Surrogates
4-Bromofluorobenzene (S) 102 % 1 10/26/12 16:02 460-00-480-120
Dibromofluoromethane (S) 97 % 1 10/26/12 16:02 1868-53-780-120
1,2-Dichloroethane-d4 (S) 107 % 1 10/26/12 16:02 17060-07-080-120
Toluene-d8 (S) 91 % 1 10/26/12 16:02 2037-26-580-120
Preservation pH 7.0 1 10/26/12 16:020.10

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 4.0 mg/L 1 10/23/12 17:500.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: MRPURGE-W-10225 Lab ID: 60131732005 Collected: 10/22/12 08:40 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

504 GCS EDB and DBCP Analytical Method: EPA 504.1  Preparation Method: EPA 504.1

1,2-Dibromoethane (EDB) ND ug/L 1 10/25/12 20:56 106-93-410/25/12 00:000.030

8260 MSV Analytical Method: EPA 5030B/8260

Acetone ND ug/L 1 10/26/12 16:17 67-64-110.0
Benzene ND ug/L 1 10/26/12 16:17 71-43-21.0
Bromobenzene ND ug/L 1 10/26/12 16:17 108-86-11.0
Bromochloromethane ND ug/L 1 10/26/12 16:17 74-97-51.0
Bromodichloromethane ND ug/L 1 10/26/12 16:17 75-27-41.0
Bromoform ND ug/L 1 10/26/12 16:17 75-25-21.0
Bromomethane ND ug/L 1 10/26/12 16:17 74-83-95.0
2-Butanone (MEK) ND ug/L 1 10/26/12 16:17 78-93-310.0
n-Butylbenzene ND ug/L 1 10/26/12 16:17 104-51-81.0
sec-Butylbenzene ND ug/L 1 10/26/12 16:17 135-98-81.0
tert-Butylbenzene ND ug/L 1 10/26/12 16:17 98-06-61.0
Carbon disulfide ND ug/L 1 10/26/12 16:17 75-15-05.0
Carbon tetrachloride ND ug/L 1 10/26/12 16:17 56-23-51.0
Chlorobenzene ND ug/L 1 10/26/12 16:17 108-90-71.0
Chloroethane ND ug/L 1 10/26/12 16:17 75-00-31.0
Chloroform ND ug/L 1 10/26/12 16:17 67-66-31.0
Chloromethane ND ug/L 1 10/26/12 16:17 74-87-31.0
2-Chlorotoluene ND ug/L 1 10/26/12 16:17 95-49-81.0
4-Chlorotoluene ND ug/L 1 10/26/12 16:17 106-43-41.0
1,2-Dibromo-3-chloropropane ND ug/L 1 10/26/12 16:17 96-12-82.5
Dibromochloromethane ND ug/L 1 10/26/12 16:17 124-48-11.0
1,2-Dibromoethane (EDB) ND ug/L 1 10/26/12 16:17 106-93-41.0
Dibromomethane ND ug/L 1 10/26/12 16:17 74-95-31.0
1,2-Dichlorobenzene ND ug/L 1 10/26/12 16:17 95-50-11.0
1,3-Dichlorobenzene ND ug/L 1 10/26/12 16:17 541-73-11.0
1,4-Dichlorobenzene ND ug/L 1 10/26/12 16:17 106-46-71.0
Dichlorodifluoromethane ND ug/L 1 10/26/12 16:17 75-71-81.0
1,1-Dichloroethane ND ug/L 1 10/26/12 16:17 75-34-31.0
1,2-Dichloroethane ND ug/L 1 10/26/12 16:17 107-06-21.0
1,2-Dichloroethene (Total) ND ug/L 1 10/26/12 16:17 540-59-01.0
1,1-Dichloroethene ND ug/L 1 10/26/12 16:17 75-35-41.0
cis-1,2-Dichloroethene ND ug/L 1 10/26/12 16:17 156-59-21.0
trans-1,2-Dichloroethene ND ug/L 1 10/26/12 16:17 156-60-51.0
1,2-Dichloropropane ND ug/L 1 10/26/12 16:17 78-87-51.0
1,3-Dichloropropane ND ug/L 1 10/26/12 16:17 142-28-91.0
2,2-Dichloropropane ND ug/L 1 10/26/12 16:17 594-20-71.0
1,1-Dichloropropene ND ug/L 1 10/26/12 16:17 563-58-61.0
cis-1,3-Dichloropropene ND ug/L 1 10/26/12 16:17 10061-01-51.0
trans-1,3-Dichloropropene ND ug/L 1 10/26/12 16:17 10061-02-61.0
Ethylbenzene ND ug/L 1 10/26/12 16:17 100-41-41.0
Hexachloro-1,3-butadiene ND ug/L 1 10/26/12 16:17 87-68-31.0
2-Hexanone ND ug/L 1 10/26/12 16:17 591-78-610.0
Isopropylbenzene (Cumene) ND ug/L 1 10/26/12 16:17 98-82-81.0
p-Isopropyltoluene ND ug/L 1 10/26/12 16:17 99-87-61.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: MRPURGE-W-10225 Lab ID: 60131732005 Collected: 10/22/12 08:40 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8260 MSV Analytical Method: EPA 5030B/8260

Methylene chloride ND ug/L 1 10/26/12 16:17 75-09-21.0
4-Methyl-2-pentanone (MIBK) ND ug/L 1 10/26/12 16:17 108-10-110.0
Methyl-tert-butyl ether ND ug/L 1 10/26/12 16:17 1634-04-41.0
Naphthalene ND ug/L 1 10/26/12 16:17 91-20-310.0
n-Propylbenzene ND ug/L 1 10/26/12 16:17 103-65-11.0
Styrene ND ug/L 1 10/26/12 16:17 100-42-51.0
1,1,1,2-Tetrachloroethane ND ug/L 1 10/26/12 16:17 630-20-61.0
1,1,2,2-Tetrachloroethane ND ug/L 1 10/26/12 16:17 79-34-51.0
Tetrachloroethene ND ug/L 1 10/26/12 16:17 127-18-41.0
Toluene ND ug/L 1 10/26/12 16:17 108-88-31.0
1,2,3-Trichlorobenzene ND ug/L 1 10/26/12 16:17 87-61-61.0
1,2,4-Trichlorobenzene ND ug/L 1 10/26/12 16:17 120-82-11.0
1,1,1-Trichloroethane ND ug/L 1 10/26/12 16:17 71-55-61.0
1,1,2-Trichloroethane ND ug/L 1 10/26/12 16:17 79-00-51.0
Trichloroethene ND ug/L 1 10/26/12 16:17 79-01-61.0
Trichlorofluoromethane ND ug/L 1 10/26/12 16:17 75-69-41.0
1,2,3-Trichloropropane ND ug/L 1 10/26/12 16:17 96-18-42.5
1,2,4-Trimethylbenzene ND ug/L 1 10/26/12 16:17 95-63-61.0
1,3,5-Trimethylbenzene ND ug/L 1 10/26/12 16:17 108-67-81.0
Vinyl chloride ND ug/L 1 10/26/12 16:17 75-01-41.0
Xylene (Total) ND ug/L 1 10/26/12 16:17 1330-20-73.0
Surrogates
4-Bromofluorobenzene (S) 100 % 1 10/26/12 16:17 460-00-480-120
Dibromofluoromethane (S) 93 % 1 10/26/12 16:17 1868-53-780-120
1,2-Dichloroethane-d4 (S) 103 % 1 10/26/12 16:17 17060-07-080-120
Toluene-d8 (S) 92 % 1 10/26/12 16:17 2037-26-580-120
Preservation pH 7.0 1 10/26/12 16:170.10

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate ND mg/L 1 10/23/12 17:510.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: PHPURGE-W-10226 Lab ID: 60131732006 Collected: 10/22/12 08:50 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

504 GCS EDB and DBCP Analytical Method: EPA 504.1  Preparation Method: EPA 504.1

1,2-Dibromoethane (EDB) ND ug/L 1 10/25/12 21:07 106-93-410/25/12 00:000.029

8260 MSV Analytical Method: EPA 5030B/8260

Acetone ND ug/L 1 10/26/12 16:32 67-64-110.0
Benzene ND ug/L 1 10/26/12 16:32 71-43-21.0
Bromobenzene ND ug/L 1 10/26/12 16:32 108-86-11.0
Bromochloromethane ND ug/L 1 10/26/12 16:32 74-97-51.0
Bromodichloromethane ND ug/L 1 10/26/12 16:32 75-27-41.0
Bromoform ND ug/L 1 10/26/12 16:32 75-25-21.0
Bromomethane ND ug/L 1 10/26/12 16:32 74-83-95.0
2-Butanone (MEK) ND ug/L 1 10/26/12 16:32 78-93-310.0
n-Butylbenzene ND ug/L 1 10/26/12 16:32 104-51-81.0
sec-Butylbenzene ND ug/L 1 10/26/12 16:32 135-98-81.0
tert-Butylbenzene ND ug/L 1 10/26/12 16:32 98-06-61.0
Carbon disulfide ND ug/L 1 10/26/12 16:32 75-15-05.0
Carbon tetrachloride 1.2 ug/L 1 10/26/12 16:32 56-23-51.0
Chlorobenzene ND ug/L 1 10/26/12 16:32 108-90-71.0
Chloroethane ND ug/L 1 10/26/12 16:32 75-00-31.0
Chloroform ND ug/L 1 10/26/12 16:32 67-66-31.0
Chloromethane ND ug/L 1 10/26/12 16:32 74-87-31.0
2-Chlorotoluene ND ug/L 1 10/26/12 16:32 95-49-81.0
4-Chlorotoluene ND ug/L 1 10/26/12 16:32 106-43-41.0
1,2-Dibromo-3-chloropropane ND ug/L 1 10/26/12 16:32 96-12-82.5
Dibromochloromethane ND ug/L 1 10/26/12 16:32 124-48-11.0
1,2-Dibromoethane (EDB) ND ug/L 1 10/26/12 16:32 106-93-41.0
Dibromomethane ND ug/L 1 10/26/12 16:32 74-95-31.0
1,2-Dichlorobenzene ND ug/L 1 10/26/12 16:32 95-50-11.0
1,3-Dichlorobenzene ND ug/L 1 10/26/12 16:32 541-73-11.0
1,4-Dichlorobenzene ND ug/L 1 10/26/12 16:32 106-46-71.0
Dichlorodifluoromethane ND ug/L 1 10/26/12 16:32 75-71-81.0
1,1-Dichloroethane ND ug/L 1 10/26/12 16:32 75-34-31.0
1,2-Dichloroethane ND ug/L 1 10/26/12 16:32 107-06-21.0
1,2-Dichloroethene (Total) ND ug/L 1 10/26/12 16:32 540-59-01.0
1,1-Dichloroethene ND ug/L 1 10/26/12 16:32 75-35-41.0
cis-1,2-Dichloroethene ND ug/L 1 10/26/12 16:32 156-59-21.0
trans-1,2-Dichloroethene ND ug/L 1 10/26/12 16:32 156-60-51.0
1,2-Dichloropropane ND ug/L 1 10/26/12 16:32 78-87-51.0
1,3-Dichloropropane ND ug/L 1 10/26/12 16:32 142-28-91.0
2,2-Dichloropropane ND ug/L 1 10/26/12 16:32 594-20-71.0
1,1-Dichloropropene ND ug/L 1 10/26/12 16:32 563-58-61.0
cis-1,3-Dichloropropene ND ug/L 1 10/26/12 16:32 10061-01-51.0
trans-1,3-Dichloropropene ND ug/L 1 10/26/12 16:32 10061-02-61.0
Ethylbenzene ND ug/L 1 10/26/12 16:32 100-41-41.0
Hexachloro-1,3-butadiene ND ug/L 1 10/26/12 16:32 87-68-31.0
2-Hexanone ND ug/L 1 10/26/12 16:32 591-78-610.0
Isopropylbenzene (Cumene) ND ug/L 1 10/26/12 16:32 98-82-81.0
p-Isopropyltoluene ND ug/L 1 10/26/12 16:32 99-87-61.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: PHPURGE-W-10226 Lab ID: 60131732006 Collected: 10/22/12 08:50 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8260 MSV Analytical Method: EPA 5030B/8260

Methylene chloride ND ug/L 1 10/26/12 16:32 75-09-21.0
4-Methyl-2-pentanone (MIBK) ND ug/L 1 10/26/12 16:32 108-10-110.0
Methyl-tert-butyl ether ND ug/L 1 10/26/12 16:32 1634-04-41.0
Naphthalene ND ug/L 1 10/26/12 16:32 91-20-310.0
n-Propylbenzene ND ug/L 1 10/26/12 16:32 103-65-11.0
Styrene ND ug/L 1 10/26/12 16:32 100-42-51.0
1,1,1,2-Tetrachloroethane ND ug/L 1 10/26/12 16:32 630-20-61.0
1,1,2,2-Tetrachloroethane ND ug/L 1 10/26/12 16:32 79-34-51.0
Tetrachloroethene ND ug/L 1 10/26/12 16:32 127-18-41.0
Toluene ND ug/L 1 10/26/12 16:32 108-88-31.0
1,2,3-Trichlorobenzene ND ug/L 1 10/26/12 16:32 87-61-61.0
1,2,4-Trichlorobenzene ND ug/L 1 10/26/12 16:32 120-82-11.0
1,1,1-Trichloroethane ND ug/L 1 10/26/12 16:32 71-55-61.0
1,1,2-Trichloroethane ND ug/L 1 10/26/12 16:32 79-00-51.0
Trichloroethene ND ug/L 1 10/26/12 16:32 79-01-61.0
Trichlorofluoromethane ND ug/L 1 10/26/12 16:32 75-69-41.0
1,2,3-Trichloropropane ND ug/L 1 10/26/12 16:32 96-18-42.5
1,2,4-Trimethylbenzene ND ug/L 1 10/26/12 16:32 95-63-61.0
1,3,5-Trimethylbenzene ND ug/L 1 10/26/12 16:32 108-67-81.0
Vinyl chloride ND ug/L 1 10/26/12 16:32 75-01-41.0
Xylene (Total) ND ug/L 1 10/26/12 16:32 1330-20-73.0
Surrogates
4-Bromofluorobenzene (S) 99 % 1 10/26/12 16:32 460-00-480-120
Dibromofluoromethane (S) 98 % 1 10/26/12 16:32 1868-53-780-120
1,2-Dichloroethane-d4 (S) 107 % 1 10/26/12 16:32 17060-07-080-120
Toluene-d8 (S) 95 % 1 10/26/12 16:32 2037-26-580-120
Preservation pH 7.0 1 10/26/12 16:320.10

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 17.2 mg/L 10 10/23/12 18:101.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: SVPURGE-W-10227 Lab ID: 60131732007 Collected: 10/22/12 09:00 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

504 GCS EDB and DBCP Analytical Method: EPA 504.1  Preparation Method: EPA 504.1

1,2-Dibromoethane (EDB) ND ug/L 1 10/25/12 21:17 106-93-410/25/12 00:000.029

8260 MSV Analytical Method: EPA 5030B/8260

Acetone ND ug/L 1 10/26/12 16:47 67-64-110.0
Benzene ND ug/L 1 10/26/12 16:47 71-43-21.0
Bromobenzene ND ug/L 1 10/26/12 16:47 108-86-11.0
Bromochloromethane ND ug/L 1 10/26/12 16:47 74-97-51.0
Bromodichloromethane ND ug/L 1 10/26/12 16:47 75-27-41.0
Bromoform ND ug/L 1 10/26/12 16:47 75-25-21.0
Bromomethane ND ug/L 1 10/26/12 16:47 74-83-95.0
2-Butanone (MEK) ND ug/L 1 10/26/12 16:47 78-93-310.0
n-Butylbenzene ND ug/L 1 10/26/12 16:47 104-51-81.0
sec-Butylbenzene ND ug/L 1 10/26/12 16:47 135-98-81.0
tert-Butylbenzene ND ug/L 1 10/26/12 16:47 98-06-61.0
Carbon disulfide ND ug/L 1 10/26/12 16:47 75-15-05.0
Carbon tetrachloride ND ug/L 1 10/26/12 16:47 56-23-51.0
Chlorobenzene ND ug/L 1 10/26/12 16:47 108-90-71.0
Chloroethane ND ug/L 1 10/26/12 16:47 75-00-31.0
Chloroform 1.1 ug/L 1 10/26/12 16:47 67-66-31.0
Chloromethane ND ug/L 1 10/26/12 16:47 74-87-31.0
2-Chlorotoluene ND ug/L 1 10/26/12 16:47 95-49-81.0
4-Chlorotoluene ND ug/L 1 10/26/12 16:47 106-43-41.0
1,2-Dibromo-3-chloropropane ND ug/L 1 10/26/12 16:47 96-12-82.5
Dibromochloromethane ND ug/L 1 10/26/12 16:47 124-48-11.0
1,2-Dibromoethane (EDB) ND ug/L 1 10/26/12 16:47 106-93-41.0
Dibromomethane ND ug/L 1 10/26/12 16:47 74-95-31.0
1,2-Dichlorobenzene ND ug/L 1 10/26/12 16:47 95-50-11.0
1,3-Dichlorobenzene ND ug/L 1 10/26/12 16:47 541-73-11.0
1,4-Dichlorobenzene ND ug/L 1 10/26/12 16:47 106-46-71.0
Dichlorodifluoromethane ND ug/L 1 10/26/12 16:47 75-71-81.0
1,1-Dichloroethane ND ug/L 1 10/26/12 16:47 75-34-31.0
1,2-Dichloroethane ND ug/L 1 10/26/12 16:47 107-06-21.0
1,2-Dichloroethene (Total) ND ug/L 1 10/26/12 16:47 540-59-01.0
1,1-Dichloroethene ND ug/L 1 10/26/12 16:47 75-35-41.0
cis-1,2-Dichloroethene ND ug/L 1 10/26/12 16:47 156-59-21.0
trans-1,2-Dichloroethene ND ug/L 1 10/26/12 16:47 156-60-51.0
1,2-Dichloropropane ND ug/L 1 10/26/12 16:47 78-87-51.0
1,3-Dichloropropane ND ug/L 1 10/26/12 16:47 142-28-91.0
2,2-Dichloropropane ND ug/L 1 10/26/12 16:47 594-20-71.0
1,1-Dichloropropene ND ug/L 1 10/26/12 16:47 563-58-61.0
cis-1,3-Dichloropropene ND ug/L 1 10/26/12 16:47 10061-01-51.0
trans-1,3-Dichloropropene ND ug/L 1 10/26/12 16:47 10061-02-61.0
Ethylbenzene ND ug/L 1 10/26/12 16:47 100-41-41.0
Hexachloro-1,3-butadiene ND ug/L 1 10/26/12 16:47 87-68-31.0
2-Hexanone ND ug/L 1 10/26/12 16:47 591-78-610.0
Isopropylbenzene (Cumene) ND ug/L 1 10/26/12 16:47 98-82-81.0
p-Isopropyltoluene ND ug/L 1 10/26/12 16:47 99-87-61.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Sample: SVPURGE-W-10227 Lab ID: 60131732007 Collected: 10/22/12 09:00 Received: 10/23/12 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8260 MSV Analytical Method: EPA 5030B/8260

Methylene chloride ND ug/L 1 10/26/12 16:47 75-09-21.0
4-Methyl-2-pentanone (MIBK) ND ug/L 1 10/26/12 16:47 108-10-110.0
Methyl-tert-butyl ether ND ug/L 1 10/26/12 16:47 1634-04-41.0
Naphthalene ND ug/L 1 10/26/12 16:47 91-20-310.0
n-Propylbenzene ND ug/L 1 10/26/12 16:47 103-65-11.0
Styrene ND ug/L 1 10/26/12 16:47 100-42-51.0
1,1,1,2-Tetrachloroethane ND ug/L 1 10/26/12 16:47 630-20-61.0
1,1,2,2-Tetrachloroethane ND ug/L 1 10/26/12 16:47 79-34-51.0
Tetrachloroethene ND ug/L 1 10/26/12 16:47 127-18-41.0
Toluene ND ug/L 1 10/26/12 16:47 108-88-31.0
1,2,3-Trichlorobenzene ND ug/L 1 10/26/12 16:47 87-61-61.0
1,2,4-Trichlorobenzene ND ug/L 1 10/26/12 16:47 120-82-11.0
1,1,1-Trichloroethane ND ug/L 1 10/26/12 16:47 71-55-61.0
1,1,2-Trichloroethane ND ug/L 1 10/26/12 16:47 79-00-51.0
Trichloroethene ND ug/L 1 10/26/12 16:47 79-01-61.0
Trichlorofluoromethane ND ug/L 1 10/26/12 16:47 75-69-41.0
1,2,3-Trichloropropane ND ug/L 1 10/26/12 16:47 96-18-42.5
1,2,4-Trimethylbenzene ND ug/L 1 10/26/12 16:47 95-63-61.0
1,3,5-Trimethylbenzene ND ug/L 1 10/26/12 16:47 108-67-81.0
Vinyl chloride ND ug/L 1 10/26/12 16:47 75-01-41.0
Xylene (Total) ND ug/L 1 10/26/12 16:47 1330-20-73.0
Surrogates
4-Bromofluorobenzene (S) 97 % 1 10/26/12 16:47 460-00-480-120
Dibromofluoromethane (S) 98 % 1 10/26/12 16:47 1868-53-780-120
1,2-Dichloroethane-d4 (S) 102 % 1 10/26/12 16:47 17060-07-080-120
Toluene-d8 (S) 91 % 1 10/26/12 16:47 2037-26-580-120
Preservation pH 7.0 1 10/26/12 16:470.10

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 0.92 mg/L 1 10/23/12 17:540.10
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60131732
KS/MO Waste Water

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/49594
EPA 5030B/8260

EPA 5030B/8260
8260 MSV Water 7 day

Associated Lab Samples: 60131732001, 60131732002, 60131732003, 60131732004, 60131732005, 60131732006, 60131732007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1087677

Associated Lab Samples: 60131732001, 60131732002, 60131732003, 60131732004, 60131732005, 60131732006, 60131732007

Matrix: Water

Analyzed

1,1,1,2-Tetrachloroethane ug/L ND 1.0 10/26/12 12:30
1,1,1-Trichloroethane ug/L ND 1.0 10/26/12 12:30
1,1,2,2-Tetrachloroethane ug/L ND 1.0 10/26/12 12:30
1,1,2-Trichloroethane ug/L ND 1.0 10/26/12 12:30
1,1-Dichloroethane ug/L ND 1.0 10/26/12 12:30
1,1-Dichloroethene ug/L ND 1.0 10/26/12 12:30
1,1-Dichloropropene ug/L ND 1.0 10/26/12 12:30
1,2,3-Trichlorobenzene ug/L ND 1.0 10/26/12 12:30
1,2,3-Trichloropropane ug/L ND 2.5 10/26/12 12:30
1,2,4-Trichlorobenzene ug/L ND 1.0 10/26/12 12:30
1,2,4-Trimethylbenzene ug/L ND 1.0 10/26/12 12:30
1,2-Dibromo-3-chloropropane ug/L ND 2.5 10/26/12 12:30
1,2-Dibromoethane (EDB) ug/L ND 1.0 10/26/12 12:30
1,2-Dichlorobenzene ug/L ND 1.0 10/26/12 12:30
1,2-Dichloroethane ug/L ND 1.0 10/26/12 12:30
1,2-Dichloroethene (Total) ug/L ND 1.0 10/26/12 12:30
1,2-Dichloropropane ug/L ND 1.0 10/26/12 12:30
1,3,5-Trimethylbenzene ug/L ND 1.0 10/26/12 12:30
1,3-Dichlorobenzene ug/L ND 1.0 10/26/12 12:30
1,3-Dichloropropane ug/L ND 1.0 10/26/12 12:30
1,4-Dichlorobenzene ug/L ND 1.0 10/26/12 12:30
2,2-Dichloropropane ug/L ND 1.0 10/26/12 12:30
2-Butanone (MEK) ug/L ND 10.0 10/26/12 12:30
2-Chlorotoluene ug/L ND 1.0 10/26/12 12:30
2-Hexanone ug/L ND 10.0 10/26/12 12:30
4-Chlorotoluene ug/L ND 1.0 10/26/12 12:30
4-Methyl-2-pentanone (MIBK) ug/L ND 10.0 10/26/12 12:30
Acetone ug/L ND 10.0 10/26/12 12:30
Benzene ug/L ND 1.0 10/26/12 12:30
Bromobenzene ug/L ND 1.0 10/26/12 12:30
Bromochloromethane ug/L ND 1.0 10/26/12 12:30
Bromodichloromethane ug/L ND 1.0 10/26/12 12:30
Bromoform ug/L ND 1.0 10/26/12 12:30
Bromomethane ug/L ND 5.0 10/26/12 12:30
Carbon disulfide ug/L ND 5.0 10/26/12 12:30
Carbon tetrachloride ug/L ND 1.0 10/26/12 12:30
Chlorobenzene ug/L ND 1.0 10/26/12 12:30
Chloroethane ug/L ND 1.0 10/26/12 12:30
Chloroform ug/L ND 1.0 10/26/12 12:30
Chloromethane ug/L ND 1.0 10/26/12 12:30
cis-1,2-Dichloroethene ug/L ND 1.0 10/26/12 12:30
cis-1,3-Dichloropropene ug/L ND 1.0 10/26/12 12:30
Dibromochloromethane ug/L ND 1.0 10/26/12 12:30
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1087677

Associated Lab Samples: 60131732001, 60131732002, 60131732003, 60131732004, 60131732005, 60131732006, 60131732007

Matrix: Water

Analyzed

Dibromomethane ug/L ND 1.0 10/26/12 12:30
Dichlorodifluoromethane ug/L ND 1.0 10/26/12 12:30
Ethylbenzene ug/L ND 1.0 10/26/12 12:30
Hexachloro-1,3-butadiene ug/L ND 1.0 10/26/12 12:30
Isopropylbenzene (Cumene) ug/L ND 1.0 10/26/12 12:30
Methyl-tert-butyl ether ug/L ND 1.0 10/26/12 12:30
Methylene chloride ug/L ND 1.0 10/26/12 12:30
n-Butylbenzene ug/L ND 1.0 10/26/12 12:30
n-Propylbenzene ug/L ND 1.0 10/26/12 12:30
Naphthalene ug/L ND 10.0 10/26/12 12:30
p-Isopropyltoluene ug/L ND 1.0 10/26/12 12:30
sec-Butylbenzene ug/L ND 1.0 10/26/12 12:30
Styrene ug/L ND 1.0 10/26/12 12:30
tert-Butylbenzene ug/L ND 1.0 10/26/12 12:30
Tetrachloroethene ug/L ND 1.0 10/26/12 12:30
Toluene ug/L ND 1.0 10/26/12 12:30
trans-1,2-Dichloroethene ug/L ND 1.0 10/26/12 12:30
trans-1,3-Dichloropropene ug/L ND 1.0 10/26/12 12:30
Trichloroethene ug/L ND 1.0 10/26/12 12:30
Trichlorofluoromethane ug/L ND 1.0 10/26/12 12:30
Vinyl chloride ug/L ND 1.0 10/26/12 12:30
Xylene (Total) ug/L ND 3.0 10/26/12 12:30
1,2-Dichloroethane-d4 (S) % 108 80-120 10/26/12 12:30
4-Bromofluorobenzene (S) % 103 80-120 10/26/12 12:30
Dibromofluoromethane (S) % 98 80-120 10/26/12 12:30
Toluene-d8 (S) % 99 80-120 10/26/12 12:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1087678LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,1,2-Tetrachloroethane ug/L 20.820 104 79-121
1,1,1-Trichloroethane ug/L 19.720 98 76-120
1,1,2,2-Tetrachloroethane ug/L 22.920 114 71-121
1,1,2-Trichloroethane ug/L 22.620 113 78-120
1,1-Dichloroethane ug/L 19.320 97 74-120
1,1-Dichloroethene ug/L 21.520 108 68-120
1,1-Dichloropropene ug/L 20.620 103 78-120
1,2,3-Trichlorobenzene ug/L 19.820 99 70-129
1,2,3-Trichloropropane ug/L 22.320 112 74-121
1,2,4-Trichlorobenzene ug/L 19.920 100 76-123
1,2,4-Trimethylbenzene ug/L 19.820 99 76-121
1,2-Dibromo-3-chloropropane ug/L 19.720 99 65-124
1,2-Dibromoethane (EDB) ug/L 22.520 113 76-125
1,2-Dichlorobenzene ug/L 20.520 102 80-120
1,2-Dichloroethane ug/L 21.220 106 72-123
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1087678LABORATORY CONTROL SAMPLE:
LCSSpike

1,2-Dichloroethene (Total) ug/L 39.540 99 78-120
1,2-Dichloropropane ug/L 21.520 107 78-120
1,3,5-Trimethylbenzene ug/L 20.020 100 75-120
1,3-Dichlorobenzene ug/L 19.520 98 79-120
1,3-Dichloropropane ug/L 22.520 113 75-120
1,4-Dichlorobenzene ug/L 19.520 98 80-120
2,2-Dichloropropane ug/L 18.720 94 54-132
2-Butanone (MEK) ug/L 118100 118 40-160
2-Chlorotoluene ug/L 19.620 98 78-120
2-Hexanone ug/L 117100 117 40-160
4-Chlorotoluene ug/L 20.020 100 79-120
4-Methyl-2-pentanone (MIBK) ug/L 112100 112 65-126
Acetone ug/L 116100 116 40-160
Benzene ug/L 19.920 100 74-123
Bromobenzene ug/L 20.620 103 79-120
Bromochloromethane ug/L 21.320 107 75-120
Bromodichloromethane ug/L 19.020 95 74-120
Bromoform ug/L 19.220 96 70-123
Bromomethane ug/L 20.920 104 40-158
Carbon disulfide ug/L 17.520 88 67-135
Carbon tetrachloride ug/L 19.120 95 74-126
Chlorobenzene ug/L 19.720 99 80-120
Chloroethane ug/L 19.420 97 60-144
Chloroform ug/L 19.820 99 77-120
Chloromethane ug/L 15.720 78 40-142
cis-1,2-Dichloroethene ug/L 19.520 98 70-120
cis-1,3-Dichloropropene ug/L 20.220 101 73-121
Dibromochloromethane ug/L 20.920 104 77-122
Dibromomethane ug/L 21.320 106 76-120
Dichlorodifluoromethane ug/L 10.120 51 40-160
Ethylbenzene ug/L 19.420 97 76-123
Hexachloro-1,3-butadiene ug/L 16.220 81 72-124
Isopropylbenzene (Cumene) ug/L 20.520 103 80-126
Methyl-tert-butyl ether ug/L 21.420 107 67-125
Methylene chloride ug/L 21.120 105 72-127
n-Butylbenzene ug/L 18.520 92 76-125
n-Propylbenzene ug/L 18.120 91 77-120
Naphthalene ug/L 20.420 102 63-128
p-Isopropyltoluene ug/L 18.820 94 77-121
sec-Butylbenzene ug/L 17.620 88 77-122
Styrene ug/L 20.720 104 79-120
tert-Butylbenzene ug/L 20.020 100 75-124
Tetrachloroethene ug/L 19.720 98 78-121
Toluene ug/L 18.320 91 75-123
trans-1,2-Dichloroethene ug/L 20.020 100 80-129
trans-1,3-Dichloropropene ug/L 21.820 109 77-122
Trichloroethene ug/L 19.320 97 74-120
Trichlorofluoromethane ug/L 18.820 94 69-122
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1087678LABORATORY CONTROL SAMPLE:
LCSSpike

Vinyl chloride ug/L 19.020 95 50-140
Xylene (Total) ug/L 59.960 100 76-123
1,2-Dichloroethane-d4 (S) % 111 80-120
4-Bromofluorobenzene (S) % 101 80-120
Dibromofluoromethane (S) % 95 80-120
Toluene-d8 (S) % 88 80-120

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 11/01/2012 03:57 PM Page 22 of 26

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 22 of 28



QUALITY CONTROL DATA

Pace Project No.:
Project:

60131732
KS/MO Waste Water

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/35700
EPA 504.1

EPA 504.1
GCS 504 EDB DBCP

Associated Lab Samples: 60131732001, 60131732002, 60131732003, 60131732004, 60131732005, 60131732006, 60131732007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1086553

Associated Lab Samples: 60131732001, 60131732002, 60131732003, 60131732004, 60131732005, 60131732006, 60131732007

Matrix: Water

Analyzed

1,2-Dibromoethane (EDB) ug/L ND 0.030 10/25/12 16:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1086554LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1086555

1,2-Dibromoethane (EDB) ug/L 0.22.25 89 70-130910.23 3 20
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60131732
KS/MO Waste Water

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/22168
EPA 353.2

EPA 353.2
353.2 Nitrate + Nitrite, Unpres.

Associated Lab Samples: 60131732001, 60131732002, 60131732003, 60131732004, 60131732005, 60131732006, 60131732007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1085538

Associated Lab Samples: 60131732001, 60131732002, 60131732003, 60131732004, 60131732005, 60131732006, 60131732007

Matrix: Water

Analyzed

Nitrogen, Nitrate mg/L ND 0.10 10/23/12 17:45

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1085539LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Nitrate mg/L 1.71.6 105 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1085540MATRIX SPIKE SAMPLE:
MSSpike

Result
60131719001

Nitrogen, Nitrate mg/L 1.8 M11.6 112 90-110ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60131719002
1085541SAMPLE DUPLICATE:

Nitrogen, Nitrate mg/L 9.8 2 1510.0
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QUALIFIERS

Pace Project No.:
Project:

60131732
KS/MO Waste Water

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

BATCH QUALIFIERS

Batch: MSV/49594
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60131732
KS/MO Waste Water

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60131732001 OEXT/35700 GCSV/13420AGPURGE-W-10221 EPA 504.1 EPA 504.1
60131732002 OEXT/35700 GCSV/13420BAPURGE-W-10222 EPA 504.1 EPA 504.1
60131732003 OEXT/35700 GCSV/13420CNPURGE-W-10223 EPA 504.1 EPA 504.1
60131732004 OEXT/35700 GCSV/13420EVPURGE-W-10224 EPA 504.1 EPA 504.1
60131732005 OEXT/35700 GCSV/13420MRPURGE-W-10225 EPA 504.1 EPA 504.1
60131732006 OEXT/35700 GCSV/13420PHPURGE-W-10226 EPA 504.1 EPA 504.1
60131732007 OEXT/35700 GCSV/13420SVPURGE-W-10227 EPA 504.1 EPA 504.1

60131732001 MSV/49594AGPURGE-W-10221 EPA 5030B/8260
60131732002 MSV/49594BAPURGE-W-10222 EPA 5030B/8260
60131732003 MSV/49594CNPURGE-W-10223 EPA 5030B/8260
60131732004 MSV/49594EVPURGE-W-10224 EPA 5030B/8260
60131732005 MSV/49594MRPURGE-W-10225 EPA 5030B/8260
60131732006 MSV/49594PHPURGE-W-10226 EPA 5030B/8260
60131732007 MSV/49594SVPURGE-W-10227 EPA 5030B/8260

60131732001 WETA/22168AGPURGE-W-10221 EPA 353.2
60131732002 WETA/22168BAPURGE-W-10222 EPA 353.2
60131732003 WETA/22168CNPURGE-W-10223 EPA 353.2
60131732004 WETA/22168EVPURGE-W-10224 EPA 353.2
60131732005 WETA/22168MRPURGE-W-10225 EPA 353.2
60131732006 WETA/22168PHPURGE-W-10226 EPA 353.2
60131732007 WETA/22168SVPURGE-W-10227 EPA 353.2
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Chicago
2417 Bond Street
University Park, IL 60484
Tel: (708)534-5200

TestAmerica Job ID: 500-45109-1
Client Project/Site: Morrill, KS

For:
Argonne National Laboratory
9700 South Cass Avenue
Building 203
Office B-149
Argonne, Illinois 60439

Attn: Mr. Clyde Dennis

Authorized for release by:
4/3/2012 10:02:27 AM

Jim Knapp
Customer Service Manager
jim.knapp@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Argonne National Laboratory TestAmerica Job ID: 500-45109-1

Project/Site: Morrill, KS

Job ID: 500-45109-1

Laboratory: TestAmerica Chicago

Narrative

Job Narrative

500-45109-1

Comments

No additional comments. 

Receipt 

All samples were received in good condition within temperature requirements.

General Chemistry 

No analytical or quality issues were noted.

TestAmerica Chicago
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Detection Summary
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Client Sample ID: MRMW1D-W-30103 Lab Sample ID: 500-45109-1

 No Detections

Client Sample ID: MRMW2S-W-30104 Lab Sample ID: 500-45109-2

Nitrate as N 16

RL

1.0 mg/L 300.010

MDL

0.23

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRMW3S-W-30105 Lab Sample ID: 500-45109-3

Nitrate as N 16

RL

1.0 mg/L 300.010

MDL

0.23

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRMW4S-W-30106 Lab Sample ID: 500-45109-4

Nitrate as N 19

RL

1.0 mg/L 300.010

MDL

0.23

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRMW5S-W-30107 Lab Sample ID: 500-45109-5

Nitrate as N 14

RL

1.0 mg/L 300.010

MDL

0.23

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRMW6S-W-30108 Lab Sample ID: 500-45109-6

Nitrate as N 0.095 J

RL

0.10 mg/L 300.01

MDL

0.023

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRMW7S-W-30109 Lab Sample ID: 500-45109-7

Nitrate as N 22

RL

1.0 mg/L 300.010

MDL

0.23

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRMW8S-W-30110 Lab Sample ID: 500-45109-8

Nitrate as N 9.8

RL

1.0 mg/L 300.010

MDL

0.23

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRMW9S-W-30111 Lab Sample ID: 500-45109-9

Nitrate as N 14

RL

1.0 mg/L 300.010

MDL

0.23

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRMW10S-W-30112 Lab Sample ID: 500-45109-10

Nitrate as N 11

RL

1.0 mg/L 300.010

MDL

0.23

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRMW11S-W-30113 Lab Sample ID: 500-45109-11

Nitrate as N 18

RL

1.0 mg/L 300.010

MDL

0.23

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRISCH-W-30114 Lab Sample ID: 500-45109-12

 No Detections

TestAmerica Chicago
Page 4 of 28 4/3/2012
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Detection Summary
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Client Sample ID: MRRILLINGER-W-30115 Lab Sample ID: 500-45109-13

Nitrate as N 3.3

RL

0.10 mg/L 300.01

MDL

0.023

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRSTONE-W-30116 Lab Sample ID: 500-45109-14

Nitrate as N 6.2

RL

1.0 mg/L 300.010

MDL

0.23

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: MRTD12-W-30117 Lab Sample ID: 500-45109-15

Nitrate as N 0.27

RL

0.10 mg/L 300.01

MDL

0.023

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

TestAmerica Chicago
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Method Summary
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Method Method Description LaboratoryProtocol

MCAWW300.0 Anions, Ion Chromatography TAL CHI

Protocol References:

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

Laboratory References:

TAL CHI = TestAmerica Chicago, 2417 Bond Street, University Park, IL 60484, TEL (708)534-5200

TestAmerica Chicago
Page 6 of 28 4/3/2012

1

2

3

4

5

6

7

8

9

10

11

12

13



Sample Summary
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

500-45109-1 MRMW1D-W-30103 Water 03/28/12 11:02 03/29/12 10:30

500-45109-2 MRMW2S-W-30104 Water 03/28/12 14:42 03/29/12 10:30

500-45109-3 MRMW3S-W-30105 Water 03/28/12 13:42 03/29/12 10:30

500-45109-4 MRMW4S-W-30106 Water 03/28/12 12:48 03/29/12 10:30

500-45109-5 MRMW5S-W-30107 Water 03/28/12 15:46 03/29/12 10:30

500-45109-6 MRMW6S-W-30108 Water 03/28/12 10:43 03/29/12 10:30

500-45109-7 MRMW7S-W-30109 Water 03/28/12 15:43 03/29/12 10:30

500-45109-8 MRMW8S-W-30110 Water 03/28/12 11:43 03/29/12 10:30

500-45109-9 MRMW9S-W-30111 Water 03/28/12 14:54 03/29/12 10:30

500-45109-10 MRMW10S-W-30112 Water 03/28/12 12:36 03/29/12 10:30

500-45109-11 MRMW11S-W-30113 Water 03/28/12 13:56 03/29/12 10:30

500-45109-12 MRISCH-W-30114 Water 03/28/12 16:50 03/29/12 10:30

500-45109-13 MRRILLINGER-W-30115 Water 03/28/12 16:34 03/29/12 10:30

500-45109-14 MRSTONE-W-30116 Water 03/28/12 16:20 03/29/12 10:30

500-45109-15 MRTD12-W-30117 Water 03/28/12 17:02 03/29/12 10:30

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-1Client Sample ID: MRMW1D-W-30103
Matrix: WaterDate Collected: 03/28/12 11:02

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N <0.10 0.10 0.023 mg/L 03/29/12 20:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-2Client Sample ID: MRMW2S-W-30104
Matrix: WaterDate Collected: 03/28/12 14:42

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 16 1.0 0.23 mg/L 03/30/12 00:23 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-3Client Sample ID: MRMW3S-W-30105
Matrix: WaterDate Collected: 03/28/12 13:42

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 16 1.0 0.23 mg/L 03/29/12 22:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-4Client Sample ID: MRMW4S-W-30106
Matrix: WaterDate Collected: 03/28/12 12:48

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 19 1.0 0.23 mg/L 03/29/12 22:29 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-5Client Sample ID: MRMW5S-W-30107
Matrix: WaterDate Collected: 03/28/12 15:46

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 14 1.0 0.23 mg/L 03/30/12 01:49 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-6Client Sample ID: MRMW6S-W-30108
Matrix: WaterDate Collected: 03/28/12 10:43

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 0.095 J 0.10 0.023 mg/L 03/29/12 19:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-7Client Sample ID: MRMW7S-W-30109
Matrix: WaterDate Collected: 03/28/12 15:43

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 22 1.0 0.23 mg/L 03/30/12 01:20 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-8Client Sample ID: MRMW8S-W-30110
Matrix: WaterDate Collected: 03/28/12 11:43

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 9.8 1.0 0.23 mg/L 03/29/12 21:31 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-9Client Sample ID: MRMW9S-W-30111
Matrix: WaterDate Collected: 03/28/12 14:54

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 14 1.0 0.23 mg/L 03/30/12 00:52 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-10Client Sample ID: MRMW10S-W-30112
Matrix: WaterDate Collected: 03/28/12 12:36

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 11 1.0 0.23 mg/L 03/29/12 22:00 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-11Client Sample ID: MRMW11S-W-30113
Matrix: WaterDate Collected: 03/28/12 13:56

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 18 1.0 0.23 mg/L 03/29/12 23:55 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-12Client Sample ID: MRISCH-W-30114
Matrix: WaterDate Collected: 03/28/12 16:50

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N <0.10 0.10 0.023 mg/L 03/30/12 03:29 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-13Client Sample ID: MRRILLINGER-W-30115
Matrix: WaterDate Collected: 03/28/12 16:34

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 3.3 0.10 0.023 mg/L 03/30/12 03:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-14Client Sample ID: MRSTONE-W-30116
Matrix: WaterDate Collected: 03/28/12 16:20

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 6.2 1.0 0.23 mg/L 03/30/12 02:46 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45109-15Client Sample ID: MRTD12-W-30117
Matrix: WaterDate Collected: 03/28/12 17:02

Date Received: 03/29/12 10:30

General Chemistry
RL MDL

Nitrate as N 0.27 0.10 0.023 mg/L 03/30/12 03:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Definitions/Glossary
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Qualifiers

General Chemistry

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

☼ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DL, RA, RE, IN Indicates a Dilution, Reanalysis, Re-extraction, or additional Initial metals/anion analysis of the sample

EDL Estimated Detection Limit

EPA United States Environmental Protection Agency

MDL Method Detection Limit

ML Minimum Level (Dioxin)

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RL Reporting Limit

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Chicago
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QC Association Summary
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

General Chemistry

Analysis Batch: 144899

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0500-45109-1 MRMW1D-W-30103 Total/NA

Water 300.0500-45109-2 MRMW2S-W-30104 Total/NA

Water 300.0500-45109-3 MRMW3S-W-30105 Total/NA

Water 300.0500-45109-4 MRMW4S-W-30106 Total/NA

Water 300.0500-45109-5 MRMW5S-W-30107 Total/NA

Water 300.0500-45109-6 MRMW6S-W-30108 Total/NA

Water 300.0500-45109-7 MRMW7S-W-30109 Total/NA

Water 300.0500-45109-8 MRMW8S-W-30110 Total/NA

Water 300.0500-45109-9 MRMW9S-W-30111 Total/NA

Water 300.0500-45109-10 MRMW10S-W-30112 Total/NA

Water 300.0500-45109-11 MRMW11S-W-30113 Total/NA

Water 300.0500-45109-12 MRISCH-W-30114 Total/NA

Water 300.0500-45109-13 MRRILLINGER-W-30115 Total/NA

Water 300.0500-45109-14 MRSTONE-W-30116 Total/NA

Water 300.0500-45109-14 MS MRSTONE-W-30116 Total/NA

Water 300.0500-45109-14 MS MRSTONE-W-30116 Total/NA

Water 300.0500-45109-14 MSD MRSTONE-W-30116 Total/NA

Water 300.0500-45109-14 MSD MRSTONE-W-30116 Total/NA

Water 300.0500-45109-15 MRTD12-W-30117 Total/NA

Water 300.0LCS 500-144899/4 Lab Control Sample Total/NA

Water 300.0MB 500-144899/3 Method Blank Total/NA

TestAmerica Chicago
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QC Sample Results
TestAmerica Job ID: 500-45109-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Method: 300.0 - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 500-144899/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 144899

RL MDL

Nitrate as N <0.10 0.10 0.023 mg/L 03/29/12 17:57 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 500-144899/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 144899

Bromide 2.00 2.20 mg/L 110 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Nitrate as N 2.00 2.06 mg/L 103 90 - 110

Client Sample ID: MRSTONE-W-30116Lab Sample ID: 500-45109-14 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 144899

Bromide <0.20 2.00 1.89 mg/L 94 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: MRSTONE-W-30116Lab Sample ID: 500-45109-14 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 144899

Nitrate as N 6.2 20.0 25.7 mg/L 97 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: MRSTONE-W-30116Lab Sample ID: 500-45109-14 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 144899

Bromide <0.20 2.00 2.10 mg/L 105 75 - 125 11 20

Analyte

 RPDMSD MSD

DUnitResult Qualifier RPD%Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits Limit

Client Sample ID: MRSTONE-W-30116Lab Sample ID: 500-45109-14 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 144899

Nitrate as N 6.2 20.0 25.8 mg/L 98 75 - 125 0 20

Analyte

 RPDMSD MSD

DUnitResult Qualifier RPD%Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits Limit

TestAmerica Chicago
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Certification Summary
Client: Argonne National Laboratory TestAmerica Job ID: 500-45109-1

Project/Site: Morrill, KS

Laboratory Authority Program EPA Region Certification ID

TestAmerica Chicago 40461State ProgramAlabama 4

TestAmerica Chicago 01132CANELACCalifornia 9

TestAmerica Chicago E871072NELACFlorida 4

TestAmerica Chicago 939State ProgramGeorgia 4

TestAmerica Chicago N/AState ProgramGeorgia 4

TestAmerica Chicago N/AState ProgramHawaii 9

TestAmerica Chicago 100201NELACIllinois 5

TestAmerica Chicago C-IL-02State ProgramIndiana 5

TestAmerica Chicago 82State ProgramIowa 7

TestAmerica Chicago E-10161NELACKansas 7

TestAmerica Chicago 90023State ProgramKentucky 4

TestAmerica Chicago 66State ProgramKentucky (UST) 4

TestAmerica Chicago L2304DoD ELAPL-A-B

TestAmerica Chicago L2304ISO/IEC 17025L-A-B

TestAmerica Chicago 30720NELACLouisiana 6

TestAmerica Chicago M-IL035State ProgramMassachusetts 1

TestAmerica Chicago N/AState ProgramMississippi 4

TestAmerica Chicago 291State ProgramNorth Carolina DENR 4

TestAmerica Chicago 8908State ProgramOklahoma 6

TestAmerica Chicago 77001State ProgramSouth Carolina 4

TestAmerica Chicago T104704252-09-TXNELACTexas 6

TestAmerica Chicago P330-12-00038FederalUSDA

TestAmerica Chicago 460142NELAC Secondary ABVirginia 3

TestAmerica Chicago 999580010State ProgramWisconsin 5

TestAmerica Chicago 8TMS-QState ProgramWyoming 8

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory's 

current list of certified methods and analytes.

TestAmerica Chicago
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Login Sample Receipt Checklist

Client: Argonne National Laboratory Job Number: 500-45109-1

Login Number: 45109

Question Answer Comment

Creator: Knapp, Jim

List Source: TestAmerica Chicago

List Number: 1

TrueRadioactivity either was not measured or, if measured, is at or below 
background

TrueThe cooler's custody seal, if present, is intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice. 2.8

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the sample IDs on the containers and 
the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueVOA sample vials do not have headspace or bubble is <6mm (1/4") in 
diameter.

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Chicago
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Chicago
2417 Bond Street
University Park, IL 60484
Tel: (708)534-5200

TestAmerica Job ID: 500-45139-1
Client Project/Site: Morrill, KS

For:
Argonne National Laboratory
9700 South Cass Avenue
Building 203
Office B-149
Argonne, Illinois 60439

Attn: Mr. Clyde Dennis

Authorized for release by:
4/3/2012 12:53:59 PM

Jim Knapp
Customer Service Manager
jim.knapp@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Argonne National Laboratory TestAmerica Job ID: 500-45139-1

Project/Site: Morrill, KS

Job ID: 500-45139-1

Laboratory: TestAmerica Chicago

Narrative

Job Narrative

500-45139-1

Comments

No additional comments. 

Receipt 

All samples were received in good condition within temperature requirements.

General Chemistry 

Method(s) 300.0: 

No other analytical or quality issues were noted.

TestAmerica Chicago
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Detection Summary
TestAmerica Job ID: 500-45139-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Client Sample ID: MRMW1S3X-W-30102 Lab Sample ID: 500-45139-1

Nitrate as N 9.6

RL

1.0 mg/L 300.010

MDL

0.23

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

TestAmerica Chicago
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Method Summary
TestAmerica Job ID: 500-45139-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Method Method Description LaboratoryProtocol

MCAWW300.0 Anions, Ion Chromatography TAL CHI

Protocol References:

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

Laboratory References:

TAL CHI = TestAmerica Chicago, 2417 Bond Street, University Park, IL 60484, TEL (708)534-5200

TestAmerica Chicago
Page 5 of 13 4/3/2012

1

2

3

4

5

6

7

8

9

10

11

12

13



Sample Summary
TestAmerica Job ID: 500-45139-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

500-45139-1 MRMW1S3X-W-30102 Water 03/29/12 15:26 03/30/12 10:30

TestAmerica Chicago
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Client Sample Results
TestAmerica Job ID: 500-45139-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Lab Sample ID: 500-45139-1Client Sample ID: MRMW1S3X-W-30102
Matrix: WaterDate Collected: 03/29/12 15:26

Date Received: 03/30/12 10:30

General Chemistry
RL MDL

Nitrate as N 9.6 1.0 0.23 mg/L 03/31/12 00:05 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Chicago
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Definitions/Glossary
TestAmerica Job ID: 500-45139-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Glossary

These commonly used abbreviations may or may not be present in this report.

☼ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DL, RA, RE, IN Indicates a Dilution, Reanalysis, Re-extraction, or additional Initial metals/anion analysis of the sample

EDL Estimated Detection Limit

EPA United States Environmental Protection Agency

MDL Method Detection Limit

ML Minimum Level (Dioxin)

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RL Reporting Limit

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Chicago
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QC Association Summary
TestAmerica Job ID: 500-45139-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

General Chemistry

Analysis Batch: 145055

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0500-45139-1 MRMW1S3X-W-30102 Total/NA

Water 300.0LCS 500-145055/51 Lab Control Sample Total/NA

Water 300.0MB 500-145055/50 Method Blank Total/NA

TestAmerica Chicago
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QC Sample Results
TestAmerica Job ID: 500-45139-1Client: Argonne National Laboratory

Project/Site: Morrill, KS

Method: 300.0 - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 500-145055/50

Matrix: Water Prep Type: Total/NA

Analysis Batch: 145055

RL MDL

Nitrate as N <0.10 0.10 0.023 mg/L 03/30/12 22:10 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 500-145055/51

Matrix: Water Prep Type: Total/NA

Analysis Batch: 145055

Nitrate as N 2.00 1.99 mg/L 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

TestAmerica Chicago
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Certification Summary
Client: Argonne National Laboratory TestAmerica Job ID: 500-45139-1

Project/Site: Morrill, KS

Laboratory Authority Program EPA Region Certification ID

TestAmerica Chicago 40461State ProgramAlabama 4

TestAmerica Chicago 01132CANELACCalifornia 9

TestAmerica Chicago E871072NELACFlorida 4

TestAmerica Chicago 939State ProgramGeorgia 4

TestAmerica Chicago N/AState ProgramGeorgia 4

TestAmerica Chicago N/AState ProgramHawaii 9

TestAmerica Chicago 100201NELACIllinois 5

TestAmerica Chicago C-IL-02State ProgramIndiana 5

TestAmerica Chicago 82State ProgramIowa 7

TestAmerica Chicago E-10161NELACKansas 7

TestAmerica Chicago 90023State ProgramKentucky 4

TestAmerica Chicago 66State ProgramKentucky (UST) 4

TestAmerica Chicago L2304DoD ELAPL-A-B

TestAmerica Chicago L2304ISO/IEC 17025L-A-B

TestAmerica Chicago 30720NELACLouisiana 6

TestAmerica Chicago M-IL035State ProgramMassachusetts 1

TestAmerica Chicago N/AState ProgramMississippi 4

TestAmerica Chicago 291State ProgramNorth Carolina DENR 4

TestAmerica Chicago 8908State ProgramOklahoma 6

TestAmerica Chicago 77001State ProgramSouth Carolina 4

TestAmerica Chicago T104704252-09-TXNELACTexas 6

TestAmerica Chicago P330-12-00038FederalUSDA

TestAmerica Chicago 460142NELAC Secondary ABVirginia 3

TestAmerica Chicago 999580010State ProgramWisconsin 5

TestAmerica Chicago 8TMS-QState ProgramWyoming 8

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory's 

current list of certified methods and analytes.

TestAmerica Chicago
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Login Sample Receipt Checklist

Client: Argonne National Laboratory Job Number: 500-45139-1

Login Number: 45139

Question Answer Comment

Creator: Lunt, Jeff T

List Source: TestAmerica Chicago

List Number: 1

TrueRadioactivity either was not measured or, if measured, is at or below 
background

TrueThe cooler's custody seal, if present, is intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice. 2.3

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the sample IDs on the containers and 
the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueVOA sample vials do not have headspace or bubble is <6mm (1/4") in 
diameter.

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Chicago
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Argonne National Laboratory is a U.S. Department of Energy  
laboratory managed by UChicago Argonne, LLC

Environmental Science Division
Argonne National Laboratory
9700 South Cass Avenue, Bldg. 203 
Argonne, IL 60439-4843
www.anl.gov
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